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PREFACE

The U.S. Navy has initiated a program to identify, evaluate and control any
adverse environmental impact resulting from past use and disposal of industrial/
military substances on Navy owned or controlled lands. The program consists of
three phases with the first step being to identify all waste disposal sites and
assess which of those sites warrant further study as to their potential for
present or future environmental hazards. The first step has recently been com-
pleted at the Naval Weapons Center with the issuance of this Initial Assessment
Study (IAS). Subsequent efforts (phases) will investigate sites recommended for
confirmation, and if necessary, implement cleanup of any sites with potential
adverse environmental impact.

In making the general assessment of potential environmental impact, the IAS
study team used an evaluation tool called the Confirmation Study Ranking System
(CSRS) that considers three rating factors: (1) the hazardous characteristics
of the waste material; (2) existence of any sensitive environmental resources
that could be adversely affected; and (3) the existence of migration pathways
from source sites to sensitive environmental elements. These factors are com-
bined in a model that assigns a value of relative potential hazard based on a
scoring system that ranges from O to 100. A "O0" means no potential hazard and
a 100 indicates a high probability of severe hazard to humans or environmental
resources.

The Center's IAS has identified 42 waste sites that were rated using the CSRS
model. Of these 42 sites: 2B sites are assigned "0" ratings because one of

the three rating factors was equated to "0" which, based on the model, elim-
inates any potential for adverse environmental impact; 14 sites received ratings
between 2.5 and 12.4 which indicates that no immediate threat exists to human
health or the environment, but that a further evaluation step called a
Confirmation Study is warranted. The Table below lists the 14 sites recommended
for confirmation studies in order of priority, score,and the reason for requir-
ing confirmation. Note that five of the sites are recommended for confirmation
studies solely because of potential impact to the Mojave Chub. The Mojave Chub
is a federally listed endangered fish species transplanted from Soda Dry Lake
near Baker, California to the Center in 1971 in a special effort designed to
ensure the Chub's survival as a species.

As the Initial Assessment Study is read, it should be kept in mind that it does
not determine actual risk or hazard posed by a site. It simply identifies sites
that have potential hazards and establishes priorities for conducting the
Confirmation Studies. At present hazardous wastes are not being buried at the
Naval Weapons Center and the contaminated sites discussed in this 1AS were
created in the past when burial of such wastes was considered acceptable and safe.
During the Confirmation Study process, the Center will continue to confer with
reculatory agencies. If the confirmatiorn studies show that any sitec are an
actual threat to health or environmental resources, appropriate remecdial cleanug
actions will be developed and implemented. Congress is providing special funds
to ensure the military cleanup of such sites proceeds irn 2 timely fashion and
these funds are being aliocated to the cleanup of the sites posing the greatest
threat on a national basis in order to minimize health and environmental damage
nation-wide. The Naval Weapons Center fully supports the Navy's goal of control-
1ing environmenta?! contamination resulting from past use and disposal of hazard-
ous substances.
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CONFIRMATION STUDY

SITE RANKING SCORE

REASON FOR CONFIRMATION

Site #29, C-1 East 12.4
Disposal Area

Site #22, Pilot Plant 9.6
Road Landfill

Site #31, Public Works 8.5
Pesticide Rinse Area

Site #7, Michelson Labo- 9.0
ratory Drainage Ditches

Site #12, SNORT Road 8.3
Landfill

Site #3, Armitage Field 7.5
Leach Pond

Site #13, 011 Waste 6.0

Disposal Area

Site #32, Golf Course 5.3
Site #16, G-1 Range 4.8
Site #27, NAF Disposal 3.1
Site

Site #14, ER Range 3.1

Septic System

Site #15, R Range 2.6
Septic System

Site #17, G~2 Range 2.5
Septic System

Site #34, Lauritsen 2.5
Road Landfill

Potential contamination
to potable groundwater

Potential contamination
of potable groundwater

Potential contamination
to potable groundwater

Potential contamination
of Mojave Chub habitat
Potential contamination
of potable groundwater

Potential contamination
of potable groundwater

Potential contamination
of Mojave Chub habitat

Potential contamination
of Mojave Chub habitat
Potential contamination
of potable groundwater

Potential contamination
of Mojave Chub habitat
Potential contamination
of potable groundwater

Potential contamination
of Mojave Chub habitat

Potential contamination
of potable groundwater

Potential contamination
of Mojave Chub habitat

Potential contamination
of Mojave Chub habitat

Potential contamination
of Mojave Chub habitat

Potential contamination
of Mojave Chub habitat
Potential contamination
of potable groundwater
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EXECUTIVE SUMMARY

This report presents the results of an Initial Assessment Study (IAS) conducted
at the Naval Weapons Center (NAVWPNCEN) Chinz Lake, California. The purpose of
an IAS is to identify and assess sites posing a potential threat to human health
or to the environment due to contamination from past hazardous materials utili-

zation.

Ground water contamination is the principal area of concern in the NAVWPNCEN
area. This is because contamination from sites in the south and west portions
of the China Lake complex can migrate into a ground water aquifer used as the
potable water source for Indian Wells Valley residents. In addition, contamina-
tion from other sites in the more central portion of the China Lake complex can
migrate into ground water which discharges to the China Lake Playa. Seeps on
the southern edge of this playa {the G-1 seep and Lark seep, which are connected
by a canal) provide habitat for an endangered fish species (Mohave chub) that
could be adverasely affected by pollutants.

Based on information from historical records, aerial photographs, field inspec~
tions, and perscnnel interviews, a total of 42 potentially contaminated sites
were identified at NAVWPNCEN, China Lake. Each of the sites was evaluated with
regard to contamination characteristics, migration pathways, and pollutant
receptors.

The study concludes that, while none of the sites pose an immediate threat to
human health or to the environment, 14 warrant further investigation under the
Navy Assessment and Control of Installation Pollutants (NACIP) program to
assess potential long-term impacts. Confirmation studies involving sampling
and monitoring of the 14 sites are recommended to confirm or deny the presence
of the suspected contamination and to quantify the extent of any problems which
may exist. The 14 sites recommended for confirmation are listed below in order
of priority:

Sice No. 29, C-1 East Disposal Area

Site No. 22, Pilot Plant Road Landfill

Site No. 31, Public Works Pesticide Rinse Area
Site No. 7, Michelson Lab Drainage Ditches
Site No. 12, SNORT Road Landfill

Site No. 3, Armitage Field Leach Pond

Site No. 13, Oily Waste Disposal Area

Site No. 32, Golf Course Pesticide Rinse Area
Site No. 16, G-1 Range Septic System

10. Site No. 27, NAF Disposal Area

11. Site No. 14, ER Range Septic System

12. Site No. 15, R Range Leach Field

13. Site Ne. 17, G-2 Range Septic System

14, Site No. 34, Lauritsen Road Disposal Area

L= R B e SR W, S BURY N
« e

The results of the Confirmation Studies will be used to evaluate the necessity
of conducting remedial measures or cleanup operatiomns. It is recommended that
the location of all 42 sites be noted on NAVWPNCEN development maps so that
future land uses can be regulated as appropriate.
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The Department of the Navy developed the Navy Assessment and Control of Instal-
lation Pollutants (NACIP) Program to identify and control environmental contam-
ination from past use and disposal of hazardoue substances at Navy and Marine
Corps installations. The NACIP program is part of the Department of Defense
Installation Restoration Program, and is similar to the Environmentsl Protec-
tion Agency's "Superfund" program authorized by the Comprehensive Enviroomental
Response, Compensation, and Ligbility Act of 1980,

In the first phase of the NACIP program, a team of engineers and scientists con-~
ducts an Initial Assessment Study (IAS). The IAS team collects and evaluates
evidence of contamination that may pose a potential threat to human health or
the environment. The TAS includes a review of archival and activity records,
interviews with activity personnel, and an on-site survey of the activity. This
report documents the findings of an IAS at the Naval Weapons Center (NAVWPNCEN)
China Lake, Califormia. :

Confirmation Studies under the NACIP program were recommended for 14 sites at
NAVWPNCEN. Western Division, Naval Facilities Engineering Command (WESTNAVFAC-
ENGCOM)}, will assist NAVWPNCEN in implementing the recommendations.

Questioms regarding this report should be referred to the Ngval Energy and Envi-
rommental Support Activity, 112N, at AUTOVON 360-3351, FTS 799-3351, or commer-
cial (805) 982-3351. Questions concerning confirmation work or other follow-om
efforts should be referred to WESTNAVFACENGCOM, 114, at AUTOVON 859-7494, FIS
448-7494, or commercial (415} 877-7494,

L Ml

W.L. NELSON, LCDR, CEC, USN
Environmental Officer
Naval Energy and Environmental Support Activity
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CHAPTER 1. INTRODUCTION

1.1 PROGRAM BACKGROUND. Past hazardous waste disposal merhods, although
acceptable at the time, have often caused unexpected long~term problems through
release of hazardous pollutants into the soil and ground water. In response to
increasing national concern regarding these problems, Congress directed the
Environmental Protection Agency (EPA) to develop a comprehensive national pro-
gram to manage past disposal sites. The program is outlined in the Comprehen-—
sive Epvironmental Response, Compensation, and Liability Act {CERCLA) of Decem

ber 1980.

1.1.1 Department of Defense Program. Department of Defense (DOD) efforts in
this area preceded the nationwide CERCLA program. In 1975, the U.S. Army devel-
oped for DOD a pilot program to investigate past disposal sites at military
installations. DOD defined the program as the Installation Restoration Program
in 1980 and inatructed the services to comply with program guidelines.

1.1.2 Navy Program. The Navy manages its part of the program, the Navy Assess-
ment and Control of Installation Pollutants (NACIP) Program, in three phases.
Phase 1, the Initial Assessment Study (IAS), identifies disposal sites and con-
taminated areas caused by past hazardous substance storage, handling, or
disposal practices at naval activities. These sites are then individually eval-
uated with respect to their potential threat to human health or to the environ~
ment. Phase 2, the Coufirmarion Study, verifies or characterizes the extent of
contamination present and provides additional information about migration path-
ways. Phase 3, Remedial Action, provides the required corrective measures to
mitigate or eliminate confirmed problems.

1.2 AUTHORITY. The Chief of Naval Operations (CNO) initiated the NACIP Program
in OPNAVNOTE 6240 of 1] September 1980, superseded by OPNAVINST 5090.1 of 26 May
1983, The Naval Facilities Engineering Command (NAVFACENGCOM) manages the pro-
gram within the existing structure of the Naval Eavironmental Protection Sup-
port Service (NEPSS), which is administered by the Naval Energy and Environmen-
tal Support Activity (NAVENENVSA). NAVENENVSA conducts the program's phase !
IAS ipn coordination with NAVFACENGCOM Engineering Field Diviaions (EFDs).
Activities are selected for an TAS by CNO, based on recommendations by NAVFAC-
ENGCOM, the regionmal EFDs, and NAVENENVSA. Approval of Naval Weapons Center
{NAVWPNCEN) China Lake, California, for an Initial Assessment Study is given in
CNO letter serial 451/3U392444 of 5 July 1983.

1.3 SCOPE.

1.3.1 Past Operations. The NACIP Program focuses attention on past hazardous
substance storage, use, and disposal practices on Navy property. Current prac-
tices are regularly surveyed for conformity to state and federal regulations,
and therefore, are not included in the scope of the NACIP Program. The IAS
raport addresses operational non-hazardous waste disposal and storage areas
only if they were hazardous waste disposal or storage areas in the past. Cur-
rent operations are investigated solely to determine what types and quantities
of materials were used, and what disposal merhods were practiced.




1.3.2 Results. If necessary, an IAS recommends mitigating actions to be per-
formed by the activity or EFD, or recommends Confirmation Studies to be adminis-
tered by the EFD under the NACIP Program. Based on these recommendations, NAV-
FACENGCOM schedules Confirmation Studies for those sites determined by scien-
tific and engineering judgment to pose a potential threat to human health or to
the environment.

1.4 INITIAL ASSESSMENT STUDY.

1.4.1 Records Searches. The IAS begins with records searches at various gov-
ernment agencies; including the EFDs, the national and regional archives and
record centers, and U.S. Geological Survey offices. 1In this integral step,
study team members review records to assimilate information about the activ-
ity's past missions, industrial processes, waste disposal records, and known
environmental contamination. Examples of records researched inmclude activity
master plans and histories, environmental impact statsments, cadastral records,
and aerial photographa. Appendix A lists the agencies contacted during this

study.

1.4,2 On=-Site Survey. After the records searches, the study team conducts an
on-site survey to complete documentation of past and present operations and past
digposal practices and to identify potentially contaminated areas. With the
assistance of an activity point of contact, the team inspects the activity
during ground and aerial tours and interviews long-term employees and retirees.
The on-site survey for NAVWPNCEN China Lake was conducted from February 28 to
March 2, 1984; report information is current as of those dates. A location map
that shows the NAVWPNCEN China Lake regional ares is presented in Figure 1-1.

Information obtained from interviews is verified by data from other sources or
corroborating interviews before inclusion in the report. If information for
certain sites is conflicting or inadequate, the team may collect samples for
clarification. '

1.4.3 Confirmation Study Ranking System. With information collected during
the study, IAS team members evaluate each site for its potentizl hazard to human
health or to the environment. A two-step Confirmation Study Ranking System
(CSRS), developed ar NAVENENVSA, is used to systematically evaluate the rel-
ative severity of potential problems. The two steps of the CSRS are a flow
chart and a numerical ranking model. In the first step, a flowchart eliminates
innocuous sites from further consideraticn. The flowchart is based on type of
waste, type of containment, and hydrogeolegy. If the flowchart indicates that a
site poses a potential threat to human health or to the environment, the ranking
model is applied. The model assigns a numerical score from 0 to 100 to each
site. The score reflects the characteristics of the wastes, the potential
migration pathways from the site, and poasible contaminant receptors on and off
the activity.

1.4.4 Site Ranking. After scoring a site, engineering judgment is applied to
determine the need for a Confirmation Study or a mitigating action. At sites
recommended for further work, CSRS scores are used to rank the sites in a prior-
itized list for scheduling projects. For a more detailed description, refer to
NAVENENVSA Publication, Confirmation Study Ranking System (NEESA 20.2-042).
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1.4.5 Confirmation Study Criteria. A Confirmation Study is recommended for
gsites at which (1) sufficient evidence exists to indicate the presence of con-
tamination, and (2) the contamination poses a potential threat to human health
or to the environment.

1.5 CONFIRMATION STUDY. Generally, the EFD conducts the Confirmation Study in
two phases——verification and characterization. In the verification phase,
short~term analytical testing and monitoring determines whether specific toxic
and hazardous materials, identified in the IAS, are present in concentrations
considered to be hazardous. If required, a characterization phase, using
longer-term testing and monitoring, provides more detailed information concern-
ing the horizontal and vertical distribution of contamination migrating from
sites, as wall as site hydrogeology. If sites require remedial actions or addi-
tional monitoring programs, the Confirmation Study recommendations include the
necessary planning information for the work, such as design parameters.

1.6 IAS REPORT CONTENTS. In this report, the significant firndings, conclu-
sions, and recommendations from the IAS are presented in Chapters 2 and 3.
Chapter 4 describes general activity information, histery, physical features,
and bioclogy. Chapters 5 through 8 trace the use of chemicals and hazardous
materials, from storage and transfer, through manufacturing and operations, to
waste processing and disposal., The later chapters provide detailed documenta-
tion to support the findings and conclusions in Chapter 2.
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CHAPTER 2. SIGNIFICANT FINDINGS AND CONCLUSIONS

2.1 INTRODUCTICN. This chapter summarizes the significant findings and con-
clusions made by the Initial Assesswent Study (IAS) team concerning past dis-—
posal sites and poteatial contaminatiom areas at Naval Weapons Center {NAVWPN-
CEN) China Lake. A total of 42 sites are identified and assessed in this IAS
report. The locations of these sites are shown in Figures 2-1 through 2-4.
Based on the evidence gathered in this study, fourteen (14) sites pose a poten-—
tial threat to human health or the enviromment and therefore warrant confirma-
tion studias, Wone of the sites are judged to pose an immediate threat, but the
confirmation studies should be completed as scon as feasible to ensure potential
impacts at the 14 sites are minimized. The scope of the confirmation studies
and recommendations are discussed in Chapter 3. It is recommended that all
42 sites be annotated on NAVWPNCEN development maps so that future land .use
decisions can be regulated as appropriate.

This chapter begins with a summary discussion of hydrogeology and migration
potential and potential contaminant receptors at NAVWPNCEN., Migration poten-
tial of pollutants is dependent on the physical characteristics of the site, the
s0il conditions, and the surface water and ground water system in the vicinity
of the site. Following this discussion is a brief description of the disposal
sites which are being recommended for confirmation studies. Finally, the sites
not recommended for confirmation are described.

2.1.1 Bydrogeology and Migration Potential. This section presents a summary
of the hydrogeologic conditions and migration potential at NAVWPNCEN China
Lake.

The NAVWPNCEN China Lake community and the City of Ridgecrest azre located in the
Indian Wells Valley which serves ae the drainage bgsin for the surrounding moun-
tains. The major storm water washes which run through Ridgecrest and then
through NAVWPNCEN originate in the El Paso Mountains to the southwest. Ridge-
cresgt Wash and El Paso Wash drain to the China Lake Playa north of the NAVWPNCEN
Chine Lake community.

Ground water in Indian Wells Valley occurs in two aquifers, a deep aquifer,
which is the main water body, and a shallow aquifer. Recharge to these aquifers
is in the form of precipitation that falls within the drainage areas of Indiam
Wells Valley, Rose Valley, and the Coso Basin. The Naval Weapons Center, Inyo-
kern and Ridgecrest obtain potable water from the deeper, main aquifer.

The shallow aquifer lies above the deeper confined aquifer in the area surround-
ing China Lake Playa. The permeability of the shallow aquifer is less tham the
deep aquifer, However, ground water is being discharged from the shallow aqui-
fer to the atmosphere through evapotranspiration. AL the same time, the water
from the deeper aquifer is migrating vertically upward to recharge the shallow
aquifer.

The ground water flow system at China Lake is complicated due to a number of
faults that act as barriers to ground water flow. The most important omne at
NAVWPNCEN is labeled the China Lake Barrier and is shown on Figure 2-2, It is
reported (Dutcher, et al., 1974) that the ground water in the deep aquifer can-
not flow across this barrier. Flow in the deep aquifer north and east of the
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barrier is migrating towards the China Lake Playa; flow south of the barrier is
migrating towards the major pumping centers at Ridgecrest and at the Interme-
diate well field. These deep aquifer flow directions and receptors are shown on
Figure 2-5.

Flow in the shallow aquifer is toward the Playa north of the barrier. South of
the barrier there is no shallow aquifer due to lack of recharge from the deep
aquifer in this area. Man-made changes to the shallow ground water recharge
system may cause changes in these patterns. For example, recharge from the
wastaewater evaporation ponds, irrigation of the golf course, and leaky sewers
are causing local ground water mounds to occur. These mounds could rise high
enough to cause a southerly component of flow in the shallow aquifer north of
the barrier. In fact, there is concern that these changes in flow in this aqui-
fer may cause shallow ground water to begin to flow across the barrier from
north to south.

In addition to patterns of flow, the depth-to-water can affect the migratiom of
contaminants. The depth to water at NAVWPNCEN varies widely from 2 to more than
200 feet. Thus, site specific analysis is needed for this parameter. The
potential rate of contamipant migration, if directly linked with ground water
flow, has been conservatively estimated (using worst case assumptions as dis-
cussed in Section 4.4.4.3) to be 0.27 feet per day or about 100 feet per year.

Recharge to the ground water body in the Mojave '"B"/Randsburg Wash complex
occurs by direct infiltration of rain, subsurface flow from the adjoining areas,
and percolation of the infrequent runoff that occurs during flash floods from
the surrounding mountains. Panamint Valley in the north Mojave "B" Range is a
closed structural basin. Further description of this basin is given in Chap-
ter 4 (Section 4.4.5), but is omitted here because no hazardous waste sites were
identified in the area.

2.1.2 Potential Contaminant Receptors. The potential contaminant receptors of
concern in the NAVWPNCEN area are: G-l and Lark seeps with the ditch connecting
them near and in the China Lake Playa; the public water supply wells south of
the China Lake Barrier; and two individual wells north of the China Lake Bar-
rier. These are shown on Figure 2-5., Of concern in the China Lake Playa area is
the presence of the Mohave chub fish (Gila bicolor mohavenis), a federally-
listed endangered species that was transplanted to Lark seep in 1970 from Soda
Lake. The habitat for the chub is the G-l and Lark seeps as well as the ditch
that connects these seeps. Contaminant migration to this habitat has the poten-
tial to threaten this species. Contaminants discharged to the south of or near
the China Lake Barrier would have the potential to enter the public drinking
water supply which would pose a threat to human health. In addition, there are
two wells, 7A and 22A, that are north of the Barrier that could be receptors of
contaminant migration from disposal sites identified in this study. A potential
threat to human health exists because these wells are or can be used for irriga-
tion and potable water.

Salt Wells Valley, on the other hand, does not have a potable or agricultural
water source. Ground water flow eventually moves toward Searles Lake which is a
highly saline and is used as a mineral resource. No endangered species have
been identified that could be affected by Salt Wells Valley or Searles Lake con-
taminant migration.
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For Randsburg Wash, the IAS team identified no potential réceptars (i.e. potable
water sources or endangered species) which would be in the pathway of
contsminant migration from known disposal sites. '

2.2 SITES RECOMMENDED FOR CONFIRMATION STUDIES. Of the 42 disposal sites and
potentially contaminated areas identified at NAVWPNCEN China Lake, 14 are
recommended for confirmation studies. A brief descripticn of each site is given
below. Chapter 8 provides a more detailed discussion of all disposal sites.

2.2.1 Site 3, Armitage Field Laach Pond. From 1950 to 1981, sanitary and
industrial wastes from Armitage Field operations were collected in a sewer which
discharged to an Imhoff tank and then into an evaporation/leach pond (see Fig-
ure 2-3). The Imhoff tank was not effective at removing conmtaminants. The
average flow to the pond was estimated to be about 17,000 gallons per day (gpd).
Most of this volume was domestic sewage. About 500 gpd was washwater containing
solvents such as trichloroethylene (TCE), datergents, oil and greases. Over
31 years it was estimated that about 20,000 gallons of these :onzaminants were
discharged to the leach pomd. Contaminants from the leach pond have the potan-
tial to migrate to the ground water, which is about 30 feet below the surface.
The ground water migration pathway is to the north-northeast toward the G-l seep
which is about 2 miles away. Migration time (depending om gradienzs, hydraulic
conductivities, and porosity) should range between 50 and l0f vesrs. A con-—
firmation study is recommended for this site because of the potential threat to
rhn Yrhpeve Yndo “In €he G=1 seep.

2.2.2 Site 7, Michelson lab Drainage Ditches. From 19~ t» [3%!, chemical
wastewaters up to 70,000 gallons per day were discharged from ™Miz%helson Lab to
two open ditches. These ditches ran oortheasterly toward the Thiza lake Plava.
The western ditch was up to 3 miles long and emptied into an ares :ust north of
the sewage wastewater ponds. The ditches served plating’/etch.ng snops, photog-
raphy shops, and various chemical research labs., Wastewaters contained acids,
heavy metals, cysznides, and solvents such as TCE. Contamiasnts d.s:-arged near
the laboratory are in an area where ground water mounding =av :ause *-e shallow
aquifer to flow towards the south and thus in the directiom of wells ased for
the public water supply. Contaminants discharged at the norzhern ea2 of the
ditches will migrate to the north towards the seeps which support the Mohave
chub. Therefore, a confirmation study is recommended for zhis s.ze,

2.2.3 Site 12, SNORT Road Landfill. From 1952 to 1979, so.:d waste from some
NAVWPNCEN activities was disposed of in a landfill disposal site located on
SNORT Track Road (see Figure 2-3). About 100 tons & vear of Group 3 type
wastes, such as tree trimmings, construction debris, barrels, plastizs and
rags, were deposited. In addition, some hazardous wastes iacluding TCE, waste
oils, unspecified chemicals and PCBs were disposed of in the landfill. 7olumes
could not be determined. The site contaminants have the potential to migrate to
the ground water and in the direction of the public water wells in Ridgecres:,
Therefore, a confirmation studv is recommended.

2.2.4 Sire 13, Qily Waste Disposal Area. From 1965 to 1980 waste oils, some
solvents such as TCE, and greases were disposed of ip two., unlined trenches
located just south of the sewage treatment plant evaporation ponds (see Fig-
ure 2-3). Approximately 10,000 gallons of oily wastes were disposed of over the
15-year period. Ground water migratiom from this site has historically been to
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the north toward China Lake Playa and the G- seep, Lark seep, and the conmect-
ing ditch. However, because of the recharge from the adjacent evaporatiom
ponds, the ground water flow may have shifted to the south. The distance to the
seep area or to the water supply wells is less than 2 miles. Therefore, the
potential exists for either the Mohave chub habitat or the public drinking water
supply to be affected. A confirmation study is recommended.

2.2.5 Site 14, ER Range Septic Svstem. From 1950 to 198), the Anti-Radiation
and Thompson Laboratory Buildings in the ER Range discharged industrial and san-
itary wastes to five septic tanks. In 1981 the leach field for the septic sys-
tem failed dictating the abandomnment of the tanks. On the average 11,330 gal-
lons per day of wastewater was discharged. This includes sanitary, cooling
tower, and etching waste. Thirty gallons per day were etching wastewater, Over
31 years nearly 0.25 million gallons of etching wastewater was discharged.
Depth to ground water is 10 feet and the contaminant migration flow may be
towards the G~1 seep, which is less than 1 mile away. Therefore, a confirmation
study for the gite is recommended.

2.2.6 Site 15, R Range Septic System. From 1950 to 1980, industrial and san-
itary wastes from the R Range Earth and Planetary Science Labs was discharged to
five septic tanks apparently connected to one leach field. The average flow was
9530 gallons per day. Sixty gallons per day were solvent and photo lab contam-
inated wastewater., About 0.5 million gallons of this wastewater was discharged
over 30 years. Flow from the site is to the north towards the ditch connecting
the G-1 and Lark seeps which is less than 0.5 miles away. A confirmation study
is recommended for this site.

2.2.7 Site 16, G-]1 Range Septic System. Sgnitary and phot: .ab wasteawater from
G-1 Range Buildings were discharged to 12 septic tanks. Adout )D gallons per
day was photo lab wastewater. Therefore, about 0.25 miliica zallons of contam-
inated wastewater was discharged. The system was abandcned .n .98 after being
in use since 1950. Migration is towards the G-l seep which i1 less than 1 mile
away. An estimated travel time is 10 years. 4 confirmation study is recom~
mended.

2.2.8 Site 17, G-2 Range Septic System. Sanitary wastes. explosive residue
washwater and photo lab chemical wastes from the EOD Buildiags i3 the G-2 Range
were discharged to 3 septic tanks beginning around 1950. The systea was aban-
doned in 1981. About 0.75 million gallons of wastewster :zontam:nated by photo
lab effluent and explosive residues of unknown type were discharged over these
years. The waste streams are expected to be contaminated with metils (OESO,
1984). Migration is to the north towards the G-l seep less than ! amile away.
The Lark seep is less than 1/2 mile to the south., A confirmation study is
recompended.

2.2.9 8ite 22, Pilot Plant Road Landfill., From 1944 to }1965, domestic waste
from Navy family housing and some industrial/hazardous waste from the public
works compound was disposed of in 12 large trenches north sf Pilot Plant Road
(see Figure 2-3). These wastes included oil and solvents, pesticides, paints,
and thinners. Volumes could not be determined, The contaminants have the
potential te migrate in the ground water to the main aquifer and toward the
water supply wells less than 3 miles away. Therefore, a confirmation study is
recommended.
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2.2.10 Site 27, WNAF Disposal Site, From 1945 to 1978, solid and liquid wastes
generated by Armitage Naval Air Field (NAF) operations were disposed of in two
or three trenches located west of the north end of the runways (see Figure 2-3).
Waste materials included paints, solvents (TCE), oils and grease, and Group-3
type wastes such as wood, concrete, glass, and rags. The migration pathway is
toward China Lake Playa but not towards the seeps. However, there is a well
{7A) less than 0.5 miles southeast that could draw contamination towards it if
pumped extensively in the future. Therefore, a confirmation study is recom-
mended for the site.

2.2.11 Site 29, C-1 East Disposal Area. From 1950 to 1379, inert range wastes,
and reportedly live ordnance and chlordane were buried in a 3-trench disposal
site east of C-1 Range Tower (see Figure 2-2)}. An estimated 17,000 gallons of
chlordane, of the same type as that found in Site 23, were buried here in
unopened containers. A water well (22A) used for irrigation and potable water
is located 0.25 miles away that could draw the chlordane towards it and cause
contamination. A confirmation study is recommended to verify the presence of
chlordane and to determine the migration potential of this contaminant.

2.2.12 Site 31, Publie Works Pesticide Rinse Area, From 1945 co 1980, pesti-
cide rinse water of various concentrations was spilled onto the soil in an area
behind the public works compound (see Figure 2-3). Pesticides included Malath-
ion, DDT, Chlordane, Diazanone, and Vapoma among other non~agricultural types.
An estimated 2000 gallons of this rinse water were spilled each year. If 1 per-
cent was pesticide then over 35 years it is estimated that 700 gallons of pesti-
cide may have been discharged. The site is located over the main aquifer and is
within 1.5 miles of the public water wells. The ground water migration poten-
tial is in the direction of these wells, Therefore, a confirmation study for
this site is recommended.

2.2.13 Site 32, Golf Course Pesticide Rinse Area. From the mid 1960's until
1980, pesticide rinsing also took place at a location om the golf course (see
Figure 2-3}. An estimated 150 gallons of pesticide was spilled over 15 years.
The direction of ground water at this site could be either north towards the G-l
and Lark seeps (2-3 miles) or south te the public water wells (3-4 miles). A
confirmation study is rvecommended to determine the migration direction and
presence of contamination.

2.2.14 Site 34, Layritsen Road Landfill. From 1944 to 1955, solid wastes and
liquid hazardous wastes were disposed of in several trenches located just north
of Lauritsen Road (aee Figure 2-3). The wastes include Group-] type materials,
and solvents, pesticides, lab chemicals and oils. Volumes and specific chem-
icals could not be determined. Because of the site location relative to the
ground water barrier the contaminant migration could either be north toward the
G~1 seep or to the south toward the water supply wells. A confirmation study is
recommended for verifying the direction of ground water flow and determining if
contaminants are present in the flow.

2.3 NON-CONFIRMATION STUDY SITES. 0f the 42 disposal sites identified,
28 sites do not need confirmation studies. These sites are described below.

2.3.1 Site 1, Armitage Field Dry Wells, From 1945 to 1982, substandard JP-4
and JP-5 fuels were disposed of into 6 dry wells at the fuel farm. An estimated
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1,000,000 gallons of fuel were discharged to the wells over the 37 year period,
Previous hydrogeologic studies (Ertec, 1982; Leedshill, 1983} commissioned by
NAVWPNCEN confirmed ground water contamination. Funding has been authorized
for a remedial action program which is currently being placned. Therefore, no
further action under the NACIP program is warranted for this site.

2.3.2 Site 2, Aircrafy Washdown Drainage Ditches. From 1945 to 1982, aircraft

washwater containing oils and TCE were disposed of in two unlined-open ditches
(see Figure 2-3). Previous well borings in the ditches have confirmed the pres-
ence of fuel and TCE contaminants in the ground water (Leedshill-Herkemhoff,
1983). This site is included in the remedial action plan being carried out for
site 1 and therefore no further action under the NACIP program is necessary.

2.3.3 Site 4, Beryllium Contaminated Equipment Disposal Area. In the early
1960s, beryllium-contaminated equipment from the Salt Wells Lab area was burned
and buried in an area 5-6 miles northeast of the labs (see Figure 2-3). An
estimated 900 cubic yards of scrap equipment and materials were buried. The
amount of beryllium residue remaining after the burn could not be determined in
this study. Noting that beryllium is highly adsorbed in the soil and that the
water table is more than 100 feet deep, the migration potential of beryllium
residue is very minimal. Ground water migration is in the direction of Salt
Wells Valley., There are no sensitive receptors or potable water sources in Salg
Wells Valley. No confirmation study is needed for this site.

2.3.4 Site S, Burro Canvyon. From 1968 to 1979, hazardous chemicals were
brought to Burro Canyon (see Figure 2-2) and burned with PEP materials. Burro
Canyon was commonly used to burn PEP materials such as TNT, compound B, and
vinyl compounds. The site continues to be used for disposal of PEP materials
but other hazardous chemicals are no longer brought to the site. Depth to bed-
rock is 300 feet and the water table is below the bedrock interface. Migration
potential of contaminant residue would be from surface flooding with transport
toward China Lake Playa. However, infrequent flooding of the site would result
in very low concentrations of contaminanted water, and flood waters reaching the
Playa would have a very low potential of contaminating the local ground water
system or the seeps. Therefore, no confirmation studies are recommended for
this site.

2.3.5 Site 6, T-Range Disposal Area. The T-Range disposal area is currently in
operation, howaver, prior to 1975 hazardous PEP materials from Salt Wells Lab
were burned in this arez and buried in nine slit trenches. Ground water is more
than 100 feet below surface and migration is towards Salt Wells Valley. The
potential migration of residue contaminants is highly unlikely; however, if
contaminants were to reach the Salt Wells Valley ground water system, flow would
continue to Searles Lake. Atrtenuation through adsorption and dilution would be
high. Thus, migration would not pose a threat to human health or the environ-
ment. Therefore, a confirmation study is not recommended.

2.3.6 Site B, Salt Wells Drainape Channels. From 1946 to 1981, chemical wastes
and explosive material washwaters (containing ammonium perchlerate, TNT, iso-
cyanates) were discharged from Salt Wells Labs to open unlined drainage chan-
nels. Lined ponds were installed in 1981. Depth to ground water is about
150 feet. Migration potential to this water zone is low and the direction of
flow is toward Salt Wells Valley. Therefore, the contaminant migration poses no
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threat to human health or the enviromment. No further action is recommended for
this site. .

2.3.7 Site 9, Salt Wells Asbestos Trenches. From 1979 to 1981, 300 cubic yards
of asbestos was buried in three trenches north of Salt Wells Lab area {see Fig-
ure 2-3). Asbestos does not migrate in the soil and therefore would not reach
ground water, which is 150 feet below the surface. A counfirmation study is not
recommended for this site.

2.3.8 Site 10, Salt Wells Disposal Trenches. From 1960 to 1980, all solid
wastes and some liquid hazardous wastes from Salt Wells and China Lake Propul-
sion Labs were disposed of in 10 trenches. Wastes included construction debris,
TCE, and liquid chemicals. As is the case with all Salt Wells sites, the migra-
tion potential of coptaminants is toward Salt Wells Valley and possibly on to
Searles Lake. Therefore, oo confirmation study is needed.

2.3.9 Site 11, China Lake Propulsion Lab Evaporation Ponds. Wastewater con-~
taminants containing RDX, AP, and some aluminum metal filings were reported to
be discharged from two CLPL buildings to two unlined evaporation ponds (Dodohara
and Davis, 1979). This operation may have occcurred from 1946 until 1981 when
the ponds were replaced by new, clay-lined ponds. Due to the long distances to
a potential receptor, the depth to ground water, and the high potential of
attenuation from adsorption, dilution, and dispersicn of these chemicals, no
confirmation study is recommended.

2.3.10 Site 18, Chipa Lake Propulsion Laboratory Leach Fields. From 1950 to
1981, wastewater contaminated with phosphates, sodium sulfide, RDX, TNT, TCE,
greases, and photo lab chemicals from the CLPL buildings was discharged to three
septic tanks with three different leach fields. In 1981 ome-leach field was
abandoned and two were rehabilitated. The depth to water is 100-300 feet, and
the nearest water supply wells are 5-6 miles away. Contaminant migration will
be attenuated by adsorption and dilution over the long distances and depths.
Therefore, no confirmation study is recommended.

2.3.11 Site 19, Baker Range Waste Trenches. From 1944 to 1983, inert range
wastes from Baker Range were disposed of in one trench (450 x 25 x 10 feet) (see
Figure 2-2). The wastes consisted of range target debris, wood, scrap metal,
concrete and electronic parts. No ordnance or hazardous wastes were included in
this disposal. Ground water is more than 50 feet deep and flows toward China
Lake Playa. Due to the inert nature of materials no confirmation study is
recommended.

2.3.12 Site 20, Division 36 Ordnance Waste Area. From 1960 to 1979 range and
inert ordnance wastes, such as target materials and bomb casings, were disposed
of in two slit trenches in the Division 36 area (see Figure 2-2). Volume is
estimated at 600 cubic yards. The wastes are inert and contain no hazardous
contaminants. Therefore, a confirmation study is not recommended.

2.3.13 Site 21, CT-4 Disposal Area. From 1956 to 1979, special weapons testing
wastas from CT Ranges were disposed of in & large ditch (200 x 50 x 10 feet)
adjacent to CT Access Road (see Figure 2-2). Wastes included PEP matarials,
depleted uranium, radium dials, solvents, oils, and construction debris. About
2000 cubic yards were disposed. Ground water is at a depth of 100 feet or more.
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Migration ia towards Salt Wells Valley. Migration potential does not pose a
threat to human health or to the enviromment. Therefore confirmation studies
are not recommended.

2.3.14 Site 23, K-2 South Disposal Area. Between 1950 and 1981, range wastes
from K-2 Range were disposed of in two slit trenches (see Figure 2~2). The
wastes included construction and range demolition debris, bomb casings, con-
crete, and wood. Reportedly, about 17,000 gallons of chlordane, which is now a
federally banned pesticide, were also buried. The chlordane was in unopened
1~ and S~gallon metal cans when buried. Migration potential is towards China
Lgke Playa but contamination cannot reach the seeps or public water supply.
Therefore, no receptor has been identified and thus no confirmation study is

recommended.

2.3.15 Site 24, K-2 North Disposal Area. Between 1950 and 1981 inert range

wastes, such as target debris and bomb casings, were disposed of in two slit
trenches located in the northern K-2 Range (see Figure 2-2)., Volume was about
500 cubic yards. The wastes are inert and, therefore, confirmation studies are

not recommended.

2.3.16 Site 25, G-2 Range Disposal Area. From 1944 to 1958 inert range wastes,
such as concrete, wood, metal, and bomb casings, were buried in 3 slit trenches
located in the G-2 Range (sae Figure 2-2). Volume was about 600 cubic yards.
No waste migration potential exists and therefore a confirmation study is not
recormended for this site.

2.3.17 Site 26, G Range Ordnmance Waste Area. From 1950 to 1979 inert range
wastes, including target debris and bomb casings, were buried in two slit
trenches located on the north end of G Range (see Figure 2-2). Volume was about
500 cubic yards. 4s the wastes are inert no confirmation study is recommended.

2.3.18 8Site 28, 0ld DPDQ Storage Yard, From 1965 to 1970, a Defenss Property
Digposal Office (DPDO) was located on Iwo Jima Road (see Figure 2-3). This
site, reportedly, was used to store transformers containing PCBs. However, no
evidence waas found to substantiate PCB spills. No other potential contaminants
were identified for this site. Therefore, no confirmation study is recommended.

2.3.19 3Site 30, C-1 Range Weat Disposal Area. From 1950 to 1979, inert range
waste and reportedly some live ordnance was buried in two slit trenches located
west of C-1 Range Tower {see Figure 2-2). Access to this area is properly reg-
ulated. No contamination capable of migration has been identified. Therefore,
a confirmation study is not recommended.

2.3.20 Site 33, Michelson Lab Dry Wells. From 1950 to the 1970s, there were
four unlined dry wells at Michelson Lab. The wells, which have been either
closed or filled in, were located between the east wings of Building 00005 (see
Figure 2-3). The wells were connected to drains in the floors of auxiliary
power rooms where large batteries were kept. These batteries were sometimes
drained or they leaked onto the floor and thus into the drains amnd dry wells.
The rooms and drains were designed for that use only. Research did not reveal
an indication that these wells were used for any other purpose or other chemi-
cals. The volume of acid is reported to be less than 10 gallons per year and the
contamination potential from sulfuric acid is minimal as it does not migrate
through soil very well. A confirmation study is not recommended for the site.
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2.3.21 Site 35, SNORT Track Accident. In 1961, a projectile containing about
4 pounds of beryllium accidently exploded in the gun barrel of artillary test
equipment. The site is located alongside the SNORT Tract about 3000 feet from
the south end (see Figure 2-2). The beryllium contaminated equipment was buried
at that site. Ground water is located at a depth of 100 feet. The potential for
contaminant migration is low and, therefore, a confirmation study is not recom-
mended.

2.3.22 Site 36, SNORT Track Storage Sheds. From 1956 to 1962 hazardous chem-
icals were stored and occassionally spilled at storage sheds located near the
south end of the SNORT Track. Chemicals included nitric acid, unsymmetrical
dimethyl hydrazene, 2nd analine. The volume of all spills wes reported to be
less than 300 gallons, much of which either evaporated or was adsorbed in the
surface soils. Ground water is at a depth of 100 feet and the potential for
contaminant migration ia low. Therefore, no confirmation study is recommended
for this site.

2.3.23 Site 37, Golf Course Landfill. Frem 1945 to 1965, general refuse and
construction/demolition debris were disposed of in a landfill adjacent to the
NAVWPNCEN golf course. About 1200 cubic yards were disposed. The wastes pose
no potential contamination problem and therefore a confirmation study is not
recommended.

2.3.24 Site 38, Cactus Flat Disposal Trenches. From 1968 to 1979, solid wastes
including wood, concrete, cans, and metal casings, were disposed of in several
trenches located in the Cactus Flat area. No hazardous wastes have been iden-
tified and therefore sz confirmation study is not recommended.

2.3.25 Site 39, CGEH-! Geothermsl Waste. In the 1970s, geothermal drilling
muds and oil wastes were disposed of in an open pit in the Coso Range (see Fig-
ure 2=1)., The site was properly closed in 1979. Ground water either does not
occur in this arez or is very deep. It has been determined that contamination
migration would not reach ground water in any detectable amounts. Therefore no
confirmation study is recommended.

2.3.26 Site 40, Randsburg Wash #1. From 1950 to 1975, inert ordnance and range
wastes were disposed of in three trenches located at Randsburg Wash (see Fig-
ure 2-4). Since the wastes contain no hazardous contaminants, migratiom poten-
tial is not a concern. No confirmation study is recommended.

2.3.27 Site 41, Randsburg Wash #2. From 1950 to 1980, general Group 3-type
wastes, electronic equipment, solvents, oils and paints were disposed of in two
trenches located northeast of the Randsburg Wash administration area (see Fig-
ure 2-4). Approximately 4000-6000 total gallons of motor oil, kerosene, TURCO,
and acetone were disposed at this site. The waste pile was regularly burned
before being buried. Depth to ground water is 250 feet. It is highly unlikely
that waste contaminants would reach the ground water due to the burning process
and soil attenuation. Furthermore, the transmissivity is very low making con-
tamipant transport extremely slow. While water wells exist 1-2 miles southeast
of the site the ground water gradient appears to slope to the northwest. There-
fore, no confirmation study is recommended.
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2.3.28 Site 42, Randsburg Wash #3. In the 1970s, about 30 partially full,
55-gallon drums of mixed fuels were burned and partially buried in a pit east of
the Randsburg Wash administration area (see Figure 2-4). It is assumed that
most of the fuel was burned and there is no visible evidence of fuel residue in
the soil at this site.,  Ground water is at a depth of 250 feet and contaminant
migration to this level is not probable. Therefore, no confirmation study is

recommended for this site.
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CHAPTER 3. RECOMMENDATIONS

3.1 INTRODUCTION. This chapter presents recommendations for the 42 disposal
and spill sites identrified at NAVWPNCEN China Lake. Fourteen sites pose a
potential threat to human health or the environment and are recommended for con-
firmation studies. The Confirmation Study Ranking System (CSRS) is used to sys-
tematically evaluate the severity of potential problems at these sites. Two
sites are recommended for no further action under the NACIP program due to the
fact that confirmation type studies have already occurred and remedial action is
being implemented. The remaining 26 sites are recommended for no further action
because they pose no threat to human health or the enviromment. However, it is
recommended that all sites be annotated on NAVWPNCEN development maps for future
consideration in land development decisions. Table 3~1 summarizes these recom=
mendations.

The sampling recommendations discussed in this chapter are designed to first
verify the presence of contamination. Ground water samples from monitoring
wells, for example, are generally recommended to be collected quarterly for a
period of 1 year. Depending on results of the first year verification, a
further characterization of the extent of the contamination at the sites may be
required, Design of the characterization study would depend on results from the
verification work.

3.2 CONFIRMATION STUDIES. The IAS team concluded that confirmation studies
are appropriate and warranted for 14 sites. The rasults of the C3RS and a sum-
mary of the recommended actions for these sites are provided in Table 3-2. The
sites have been recommended primarily because of the potential to contaminate
the public water supply or adversely affect an endangered fish species (Mohave
chub) located in the area of the seeps in or near China lLake Playa. Tables 3-3
and 3~4 define the acromyms and methods used in Table 3-2 and in the site recom~
mendations discussed in the rest of this chapter. For some sites the exact
direction of ground water movement is not known. Therefore the direction has
been approximated using the best available information and the monitoring wells
have been located appropriately. These wells will be used to verify contamina~
tion and ground water flow directions. After interpreting data from these
wells, it may be determined that further characterization of the ground water
flow system is necessary. At that time additional studies may be recommended.

3.2.1 Site 3, Armitage Field Leach Pond.

Type of Samples: Ground water
Soil
Number of ground water 4 wells approximately 30 feet deep, 20-foot cas-
monitoring wells: ing/10-foot screen
Number of soil samples: 10 soil samples in abandoned pond
Frequency of Sampling: Water: quarterly for ! year

Soils: once



Site
Number

50-1

50-2

60~-3

50-4

60-S
50-6
60-7
60-8
§0-9
60-10

60-11

60-12
60~13
60-14
60-15
60-16
60-17
80-18
50-19

50-20

Table 3-1

Summary of Site Recommendations

Site Name

Recommendations

Armitage Field Dry Wells
Aircraft Washdown Drainage Ditches

Armitage Field Leach Pond

Beryllium Contaminated Equipment
Disposgl Area

Burro Canyon

T-Range Disposal Ares

Michelsoﬁ Laboratory Draingge Ditches
S@lt Wells Drainage Channels

Salt Wells Asbestos Trenches

S5alt Wells Disposal Trenches

Chipa Lake Propulsion Lab Evaporation
Ponds

SNORT Road Landfill

Oily Waste Disposal Area

ER Range Septic System

R-Range Leach Field

G-1 Range Septic System

G-2 Range Septic System

China Lake Propulsion Lab Leach Fialds
Baker Range Waste Trenches

Division 36 Ordnance Waste Area

3-2

No further action wunder
NACIP program. Remedial
action being planned.

No further action wunder
NACIP program. Remedial
action being planned.
Confirmation

No further action

No further action
No further action
Confirmation

No further action
No further action
No further action

No further action

Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
No further action
No further actionm

No further action
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Table 3~1

Summary of Site Recommendations (Continued)

Site

Number Site Name Recommendations
650-21 CT-4 Disposal Area No further action
60-22 Pilot Plant Road Landfill Confirmation
60-23 K~2 South Disposal Area No further action
60-24 K~2 North Disposal Area No further action
50-25 G-2 Range Disposal Area No further action
60-26 G-Range Ordnance Waste Area ¥o further actiom
60-27 NAF Disposal Area Confirmation
60-28 Old DPDO Storage Area No further action
£0-29 C-1 East Disposal Area Confirmation
60-30 C-1 Range West Disposal Area No further action
60-31 Public Works Pesticide Rinse Area Confirmation
60~32 Golf Course Pesticide Rinse Area Confirmation
60-33 Michelson Laboratory Dry Wells No further action
50-34 Lauritsen Road Disposal Area Confirmation
60-35 SHORT Track Accident No further actiomn
60-36 SNORT Storage Sheds No further action
§0-17 Golf Course Landfill No further action
50-38 Cactus Flat Disposal Trenches No further actiom
50-39 CGEE-1 Geothermal Waste No Eurfher action
60-40 Randsbhurg Wash #1 No further action
60-41 Randsburg Wash #2 No further action
50-42 Randsburgz Wash #3 No further action




Sie
Number
60-13

80-17

60-11

6G-1)

60-14

60-15

60-16

60-17

60-22

b0-27

60-29

60-2

60-1312

60-34

*Paraweters indicated by acronyma are

Site Nems

Table 13-2

Sumsaary of Oonfirmation Study 8ites

Armitage Field Leach
Poud

Hichetson Lab Prainage
Ditches

SNONT Hoad Landfill

Uily Wasts Bisposal
Ares

ER Mange Heptic System

Rk Kangs Leach Fleld

Gl Runge Septic fystem

G2 Ranga Yeptic System

Pitot Plant Road Land-
Eilt

HAF Disponal Araa
C-1 Eaut Diapoasl Areas
Public Works Pasticlde

Rinde Area

Calf Cowrau Pesticide
Hinse Area

Lauritsen Road
Dispowul Arca

CSRY Number First Yoar
Bcora of Wells Sampling

] 4 16 ground water
10 sail

9 & 16 ground water
26 woil

a & 16 ground water

6 4 16 ground watar
3 seil

k] 4 & ground water
5 soil

k] 4 16 ground water
5 smoil

5 4 16 ground water
2 woit

b | 4 16 ground water
3 soll

10 4 16 ground water

3l 4 16 ground wvater

12 4 16 pground water

10 0 10 aoil

5 0 10 a0il

k] 4 16 ground water

defined on Table 3-3.

Recommendations
Sampling
¥regqueacy Parameturs to be Analyzad®

Water: quactarly
Soils once

Water: quarterly
So0il: oace

Quartarly

Wateri quartarly
Soilt once

Waturi quartaerly
Soili  ance

Water: quartecly
80il: once

Water: quarterly
Soilt once

Watari quarterly
Soil: ance
Quarterly
Quarterly
uarterly

Soilt once

Sollt  once

Quarterly

Water: PICHG, EPA 601, 602, 624, 625
Sailt PIGHQ, EPA 3550, 8270 and 8240

PICHQ, matals In 1PDUWS, copper, nickel,
Z?A 601 and 602

PICUG, EFA 601, 602, and PCB

Watart oil, PIGWQ
8sila  eil

PICWQ, TPOMS, EPA 60) and 602
PICHQ, RPA 601 and 602

PICMGQ, silver, chromium

PIGNQ, metals in IPDWS, EPA 6OI, and

and 602

PIGUQ, BPA GON, 602, 608, 624, 625 and
metals in IPDWS

PICW), metals in IPDWS, EPA 624 and
625

Chlordsne, EPA 60k, 602, 608, 624 and
625

Pasticldes (BPA 608)

Pasticides (EPA 608)

PIGHQ, EPA 60F, 602, 608, 624, 623,
metals in IPDWS



Table 3-3

Acronyms Used for Parameters to be Analyzed

Acronym Name

Compounds

IPDWS Interim Primary Drinking Water Enderin, Lindane, Methoxychlor,

Standards

Toxaphine, 2,4 Dinitrotoluene,
2,4,5 Trichlorophenoxy, Radium,
gross alpha and beta, Arsenie,
Barium, Caduium, Chromium,
Flourine, Lead, Mercury, Ni-
trate, Seleanium, Silver

PIGWQ Parmeters Used as Indicators of pH, Specific Conductance, Total

Ground Water Quality

Organic Carbon, Total Organic
Halogen

Table 3-4

EPA Methods Defined*

Method Number

624
6§25
3550, B270
8240
6508
602

601

Parameters Tested

GC/MS Vol;tile Screen for Water
GC/MS Semi-Volatile Screen for Watar
GC/MS Semi-Volatile Screen for Soils
GC/MS Volatile Screen for Soils
Pesticides

Aromatic Solvents

Halogenated Solvents

*EPA Publication SW-846, 2nd editionm.
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Number of Samples:

Testing Parameters:*

Remarks:

16 water
10 soil

Water: PIGWQ, EPA 501, 602, 624, 625, water
levels
Soil: PIGWQ, EPA methods 3550, 8270 and 8240

A total of four wells, three down gradient and one
upgradient of the pond should be installad with a
liow Yuwm wuger.  9alla chmdAd ke ennasned in.
the interval from about 20 to 30 feet below land
surface. Soil samples should be taken from
0-2 feet in the pond area and composited for
analysis. Suggested well locations are shown on
Figure 3-1.

#See Table 3.3 for acronym definitiom.

3.2.2 Site 7, Michelson Lab Drainage Ditches.

Type of Samples:
Number of ground water
monitoring wells:
Number of soil samples:
Frequency of Sampling:
Number of Samples:

Testing Parameters:

Remarks:

Ground water
Soil

Four wells, 25 feet deep, screen [0 feet, casing
15 feet.

5 samples per well and & so.. samples from the
ditches.

Water: quarterly for | vear
Soil: once

16 ground water
26 soil

PIGW), metals in IPDWS, copper. uai1ckel, EPA {01
and 602, water levels in wells

Four wells, three along the weet JiZch and cne in
the east ditch are recommended. S0il samples
should be taken every 5 feet and analyzed. The
wells should be screened from 15 to 25 feet below
land surface. In addition, six surface soil sam-
ples from the ditches should alse be taken and
analvzed. Detection limits should be based on
regulatory criteria. The suggested locations for
the wells and soil samples are shown on Figure
3-2.
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3.2.3 Site 12, SNORT Road Landfill.

Type of Samples:

Number of ground water
monitoring wells:

Frequency of Sampliag:
Number of Samples:
Testing Parameters:

Remarks:

Ground water

Four wells about 120 feet deep (100 to water and
20 feet of screen)

Quarterly for 1 year

16

PIGWQ, EPA 601, 602, PCB, water levels

A total of four wells, three down gradient and ome
upgradient of the site should be installed. Wells
should be screened from about 100-120 feet below

land surface. Figure 3-3 depicts suggested well
locations.

3.2.4 8Site 13, 0ily Waste Disposal Ares.

Type of Samples:
Number of ground water
monitoring wells:
Number of soil samples:
Frequency of Sampling:
Number of Samples:

Testing Parameters:

Remarks:

Ground water
Soil

4 wells 30 feet deep with screen from 20 to
30 feet

1 boring in trench with samples at 10, 15, and
20 feet

Ground water: quarterly for 1 vear
Soil: once

Ground water: 16
Soil: 3

Soil: Oil
Ground water: 0il, PIGWQ, water levels

Soil samples should be taken in disposal area from
a2 single boring at 3 levels, Four wells, three
downgradient and one upgradient of the disposal
site should be installed with hollow stem auger.
The direction of ground water movement will be
studied as part of the verification program. Fig-
ure 3-4 shows the recoumended approach using the
best estimate that ground water is moving north.

3.2.5 Site l4, ER Range Septic System.

Type of Samples:

Ground water

3-9
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Humber of ground water
monitoring wells:

Frequency of Sampling:
Number of Samplas:
Testing Parameters:

Remarks:

Four wells 20 foot deep; 10 feer of casing and
10 feet of screen .o

Water: quarterly for 1 year
16 ground water
PIGWQ, IPDWS, EPA 601 and 602, water levels

A total of four wells, three downgradieant and one
upgradient of the leach fields should be ins-
talled. Wells should be screened from 10 to
20 feet. Figure 3-5 shows recommended well loca-
tions for Site 14. The exact location of the
leach field could not be determined from available
data. Therefore, well locations are preliminary
until the geometry of the site can be determined
and the locatioms fipalized.

3.2.6 Site 15, R Range Leach Pield.

Type of Samplas:

Humber of ground water
monitoriag wells:

Frequency of Sampling:
Number of Samples:
Testing Paramecers:

Remarks:

Ground water

4 wells, 20 feet deep; screen 10 feet, casing
10 feet

Water: quarterly for 1 year
16 ground water
PIGWQ, EPA 601 and 602, water levels

A total of four wells, three downgradiemt and one
upgradient of the leach field should be installed:
wells should be screened from about 10 to 20 feet
below land suyrface. Suggestzd well locations are
shown on Figure 3-6, The exact location of the
leach field could not be determined from available
data. Therefore, wall locations are preliminary
until the geometry of the site can be determinad
and the locations finalized.

3.2.7 Site 16, G~1 Range Septic System,

Type of Samples:

Number of ground water
monitoring wells:

Frequency of Sampling:

Number of Samples:

Ground water

4 walls, 20 feet deep; screen 10 feet casing
10 feet

Water: gquarterly for ! year

16 ground water

3-12
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Testing Parameters:

Remarks:

PIGWQ, silver, chromium, water levels

A total of four wells, three downgradient and one
upgradient of the leach field should be installed:
wells should be screened from about 10 to 20 feet
below land surface. Figure 3-7 depicts well sam-
pling locations. The actual boundary of the leach
field should be located before final selection is
made.

3.2.8 Site 17, G-2 Range Septic System.

Type of Samples:

Number of ground water
monitoring wells:

Frequency of Sampling:
Number of Samples:

Testing Parameters:

Remarks:

Ground water

4 wells, 20 feet deep; screen 10 fset, casing
10 feet

Water: quarterly for | year
16 ground water

PIGWQ, metals in IPDWS, EPA 601 and 602, water
lavels

A total of four wells, three downgradient and one
upgradient of the leach field should be installed.
Wells should be screened from about 10 te 20 feet
below land surface. Suggested well sampling loca-
tions are shown on Figure 3-8. These are based on
incomplete data. Final selection of locations
should be made after the boundary of the leach
field ia better defined.

3.2.9 Site 22, Pilot Plant Road Landfill.

Type of Samples:

Number of ground water
monitoring wells:

Frequency of Sampling:
Number of Samples:

Testing Parameters:

Remarks:

Ground water

4 wells {(total depth 110 feet)

Quarterly for 1 year
16 samples

PIGWQ, EPA 608, 601, 602, 624, and 625, metals in
IPDWS, water levels

This site is on the edge of where the confining
layer separates the shallew and main aquifer. It
appears that any contaminants leaching from the
landfill may enter the main aquifer. If this oc-

. curs, the contaminants may migrate with the grouad

water towards the Ridgscrest well field. The
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depth to water in this area has been estimated to
be 90 feet. In this arid enviroument, this thick-
ness of unsaturated heterogeneous material may
adsorb many of the contaminants. Howevear, due to
the well field proximity of 3 miles it is recom-
mended that 4 wells be completed for monitoring.
Three downgradient and one upgradient well should
be sufficient. The screen should be about 20 feet
long and be submerged below the water table by
15 feet.

With these wells it may be possidble to determine
changes in ground water flow and ground water
quality. Ia additiom, the local configuration of
the water table for this area can be verifiad.
Further characterization studies may still be
necessary after well completion., Figure 3-9 pro-
vides locations for the suggestad monitoring
wells.

3.2.10 Site 27, NAF Digposal Area.

Type of Samples:

Number of ground water
monitoring wells:

Frequency of Sampling:
Number of Samples:

Testing Parameters:

Remarks:

3.2.11

Ground water

4 wells (approximately 35 feet deep; casing to
25 feet and screen from 25 to 35 feet)

Quarterly for 1 year
16

PIGWQ, metals in IPDWS, EPA 624 and 625, water
lavels

A total of four wells should be drilled, at the
approximate locations shown om Figure 3-10, to
verify contamination migration towards a poten—
tial receptor, Well 74, and downgradient. If
Well 7A were properly abandoned and sealed the
gite could be deleted from confirmarion because of
the lack of a receptor or pathway to threaten
human health or the eavironment,

Site 29, C-1 East Disposal Ares.

Type of Samples:

Number of ground water
monitoring wells:

Frequency of Sampling:

Geophysics to clear site from live ordnance;
Ground water

4 wells; 120 feet deep

Quarterly for ! year

3-18
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Number of Samples:

Testing Parameters:

Remarks:

16

Chlordane, EPA 601, 602, 608, 624 and 625, water
levels

This site reportedly contains large amounts of
2 percent chlordane (see Chapter 8, 17,000 gal-
lons) and live ordnence. Live ordnance also is
reported to surround the gite and will make drill-
ing dangerous.

Before drilling any monitoring wells, each drill
site will have to be cleared using geophysical
techniques. Magnetics and electromagnetics are
usual techniques to clear drill sites and thease
methods will also be useful in defining the bound-
ary of the site by locating the buried cans.
After each site is cleared, the drilling program
can commence. A total of four wells should be
drilled, two between the wsire and Well 224 (a
potential receptor) and two on the opposite side,
The wells should be approximately !20 feet below
land surface with the screen from 100 to 120 feat.
Figure 3-11 shows suggested well locations. An
alternate approach would be to praperly seal Well
22A and thus eliminate the pathwavy that could pose
a8 threat to human health,

3.2.12 Site 31, Public Works Pesticide Rinse Area.

Type of Samples:
Number of soil samples:
Frequency of Sampling:
Testing Parameters:

Remarks:

Soil

10 soil samples
Soil: once
Pesticides (EPA 608)

10 surficial soil samples t> & depth of 2 feet
should be collected on the apill site. These soil
samples will need to be obtained bdy drilling
through the present concrete surface. These
should be forwarded to the laboratery for analy-
sis. 1If pesticides in sufficient concentrations
are found, & drilling program should be initiated
to determine vertical distcribution of pesticides
in the unsaturated zone and establish a ground
water monitoring program. The criteria levels for
determining whether drilling will be necessary
vary depending on the pesticides found. There-
fore, data on each pesticide analyzed will need to
be interpreted separately,
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3.2.13 Site 32, Golf Course Pesticide Rinse Area

Type of Samples:

NMumber of soil samples:
Frequency of Sampling:
Testing Parameters:

Remarks:

Ground water
Soil

10 soil samples
Soil: once
Pesticides (EPA 608)

10 surficial soil samples to a depth of 2 feet
should be collected on the spill site. These
should be forwarded to the laboratory for ansgly-
sis. If pesticides in sufficient concentrations
are found, a drilling program should be initiated
to determine vertical distribution of pesticides
in the unsaturated zone and establish a ground
water monitoring program. The criteria levels for
determining whether drilling will be necessary
vary depending on the pesticides found. There-
fore, data on each pesticide analyzed will need to
be interpreted separately.

3.2.14 Site 34, Lauritsen Road Landfill.

Type of Samples:

Number of ground water
monitoring wells:

Fraquency of Sampling:
Number of Samples:

Testing Parameters:

Remarks:

Ground water

4 wells each 25 feet deep; screen 25-35 feet

Quarterly for 1 year
16

PIGWQ, EPA 601, 602, 608, 624, 625 and metals in
IPDWS, water levels

Four wells, three downgradient and one upgradient
of the landfill should be installed with a hollow
stem auger. Wells will be 35 feet deep with
10 feet of screen from 25 to 35 feet below land
surface. Figure 3-12 shows suggested well loca-
tions.
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CHAPTER 4. BACKGROUND

4.1 GENERAL BACKGROUND

4.1.1 Location. The Naval Weapons Center (NAVWPNCEN) China Lake administers
two major land areas in the Upper Mojave Desert, some 120 air miles northeast of
Los Angeles as shown on Figure 1-1. The major land areas are overlaid by
restricted air spaces. The isolated desert land combined with restricted air-
space overhead provides a physical resource which is vital for support of the
Department of Defense and Navy Research, Development, Test and Evaluation
(RDT&E) wission for air warfare systems.

The two major NAVWPNCEN land areas are the China Lake Complex, and the Randsburg
Wash/Mojave B Complex. The China Lake Complex of 950 square miles contains the
majority of the range and test facilities, as well as the NAVWPNCEN headquarters
(HQ) and the China Lake Commmnity. The NAVWPNCEN HQ/China Lake Community is
locared at the south boundary of the China Lake Complex. The Electronic Warfare
Threat Enviromment Simulgcion (EWIES), located in Randsburg Wash, is the major
test facility in the southern complex. The two Mojave B ranges are used as
uninstrumented areas for a variety of tests of gir-launched ordnance. The
Randsburg Wash Access Road, owned by the Navy, connects the two major land
ar=as. Figure 4~] shows the major land areas in the China Lake area under NAV7-
WPNCEN control.

HAVWPNCEN controls a vast area of desert land which includes flat dry lakebeds,
washes, and rugged mountains. The varied terrain can support a wide range of
test scenarios. The Upper Mojave Desert offers good flying weather and clear
visibility for air test operations and collection of test data. The major NAV-
WPNCEN land areas are surrounded by predominantly undeveloped public lands
which provide the buffer zone necessary for test activities.

NAVWPNCEN China Lake is the Navy's largest RDTSE installation, in terms of
facilities and land area. WNowhere else does the Navy, or the Department of
Defense (DOD), have such extensive laboratories, range facilities, and support
facilities located in one place, with the land (one third of the Navy's land-
holdings in the Continental United States) to provide the operational capabil-
ity, and the complementary controlled airspace in which to operata,

4.1.2 Adjacent Land Uses. The NAVWPNCEN Chinz Lake Complex lies withinm three
counties: the northern two-thirds of the Complex in Inyo County, and the south=-
ern third in Kern County and San Bermardino County. The NAVWPNCEN Randsburg
Wash/Mojave B lies in San Bernardino County.

Most of the unincorporated land in the three counties in the viecinity of NAVWPN-
CEN is Federal land administered by the BLM, and is managed under the California
Desert Conservation Area (CDCA) Plan.

Surrounding land uses include the communities of Ridgecrest and Inyokern along
the southern boundary of the NAVWPNCEN, the communities of Trona, Argus and West
End on State Highway 178 along the southeastern border next to Searles Lake, and
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the community of Darwin to the north of the NAVWPNCEN boundary off State High-
way 190. The small towns of Little Lake and Olancha are located on U.S. Righ-
way 395 which parallels the NAVWPNCEN on the west. The Inyokern Airport is
located just west of Inyokern and U.S. 395. Sequoia National Forest is about
12 miles to the west of Ianyokern and Death Valley National Monument is only
about ] mile north of the NAVWPNCEN at its closest point. The extensive NAV-
WPNCEN Mojave B Ranges and the Randsburg Wash test facilities are located about
12 miles southeast of the China Lake Complex. The Fort Irwin Military Reserva-
tion adjoins the Mojave "B" Ranges on the east just south of Death Valley

National Monument.

4.1.3 History. The Naval Ordnance Test Station (NOTS) was established on
8 November 1943 near China Lake, California, to serve an immediate and a long-
range purpose. The immediate function was to support the rocket development
wortk of the California Institute of Technology {(Caltech) for the World War II
Office of Scientific Research and Development, to test air launched rocket
weapons and to furnish primary training in the use of these weapons. The long-
range role of the station was to serve as a nucleus from which to evolve 2 major
postware RDTSE center for naval weaponry.

In the summer of 1943, Admiral Ernest King, Commander in Chief of the Fleet,
placed a high priority on rocket development, and the Caltech development pro-
gram was significantly expanded. The early Caltech rocket testing had been done
in the canyons at Pasadena and in the Goldstone Range at Camp Haan (now Fort
Irwin). Dr. Charles Lauritsen, head of the Caltech research group, began to
look for more space for rocket testing., AL the same time, Commander Sherman
Burroughs Jr., the new head of the Aviation Section, Research Division, of the
Navy Bureau of Ordnance, had become convinced of tha need for a proving ground
for aviation ordnance. A meeting betwsen the two men led to an informal agree-
ment to propese the establishment of a2 new Navy proving ground on the West
Coast, to serve as a center for rocket testing and for the development of air-
craft ordnance. Indian Wells Valley, in the northwest corner of California's
high desert country, was selected as being the most advantageous of several
alternate sites for year-round weapons development and testing operations.
Besides an existing airstrip at Inyokern, the site provided a broad expanse of
nearly uninhabited desert land, clear skias, and proximity to highways, rail-
road, power lines, the Los Angeles aqueduct and the southern California indus-
trial area. When the proposal was presented to Rear Admiral William Blandy, he
saw an opportunity to prepare the way for a permanent R&D center for naval ord-
nance. The Navy's priority program for development of the 3.5-inch Caltech air-
craft rocket and delivery of the weapons to combat units provided pressure for
favorable action on the proposal, leading to the establishment of NOTS.
Burroughs, raised to the rank of Captain; was appointed the first commanding
cfficer.

The existing airstrip at Inyokern was used as the temporary base for NOTS test
and training operations. The first test was conducted on the new aircraft range
(C Range) on December 3, 1943. Also in December, the Aviation Ordnance Develop-
ment Unit 1 (AODU-1) was ordered permanently assigned to NOTS "as soon as facil-
ities were available," providing the necessary aircraft support. 3By January,
13944, a master plan for NOTS, site plans, and schematic drawings for the planned
buildings were complete. 3y early 1945, approximately 1000 buildings had been
constructed for NOTS at the permanent site near China Lake.



The new facilities included the China Lake Pilot Plant, Armitage Airfield, the
Salt Wells Pilot Plant, Michelson Laboratory, and the first technical facility
to be built, constructed in a 7-month period in 1944, to provide the mew propel-
lant processing plant that was urgently needed for the Caltech rocket program.
Within a few years several large test ranges, research laboratories, and small
highly specialized production plants were added. Armitage Airfield was com-
pleted in May 1945, The Salt Wells Pilot Plant was completed in July 1945 for
the Manhattan Project as a production plant for the non-nuclear explosive compo-
nent of the atomic bomb. The construction of Michelson Laboratory began in
19443 the building was dedicated in May 1948, reaffirming the original concept
of NOTS as a permanent center for "research development, and testing of weap-
ons.” The China Lake housing was built in a phased construction program as a
self-sufficient community for both military and civilian persounel at NOTS.
Because only minimal shopping facilities or cultural amenities existed within
100 miles, the China Lake village was developed as 2 self-sufficient community
complete with schools, shopping center, bank, service station, ard cultural,
religious, and recreational facilities.

At the end of World War II, the Navy took over the Caltech rocket development
functions. NOTS assumed technical direction of a broad program of weapon RDTEE
activities; the Caltech facilities at Pasadena became the NOTS Pasadena Annex.
San Clemente Island was subsequently acquired for tests of underwater launching
for the Polaris missile, and antisubmarine rocket (ASROC) tests. In 1967 during
reorganization of the Navy laboratories, the Pasadena and San Clemente facili-
ties and the underwater mission functions were separated from NOTS, forming the
nucleus of the Navy Undersea Center at Point Loma, San Diego, now part of the
Naval Ocean Systems Center (NOSC) San Diego.

The Mojave B Range was established by the Department of the Navy in 1943 as &
free aerial gunnery range for the Marine Corps Auxiliary Air Station at Mojave,
California. NOTS assumed active administration of the range in 1947. This
acquisition expanded NOTS capabilities which had been hampered by joint-use of
these facilities with other defense agencies, After the Marine Corps relocated
their units from Mojave to Yuma, NOTS acquired control of the Mojave "B" area in
1959, 1In 1950, the Randsburg Wash Test Range was established by the Department
of the Navy to support development and testing of the VT fuze. The Randsburg
Wash/Mojave B Complex has been used since then for fuze and large gun testing,
as free aerial gunnery ranges for the Navy and Air Force, and most recently for
test and evaluation of sircraft taetics and elegtronic countermeasures equip-
ment in electronic warfare.

The Naval Weapons Center {NAVWPNCEN) was created in 1967, by merging NOTS with
the Naval Ordnance Laboratory, Corona, a3 part of the reorganization of Navy
Laboratories. Corona had been responsible for RED in missile fuzes, guidance
systems, countermeasures, and telemetry and development work on the Standard
anti-radiation missile (Standard ARM). The Corona functions and the majority of
personnel were transferred to China Lake by 1971. The mission of the National
Parachute Test Range (NPTR), E1 Centro and the NPTR personnel were relocated to
NAVWPNCEN China Lake in 1979. Two NPTR facilities, the Salton Sea Test Range
and the Whirl Tower in Imperial County, were assigned to NAVWPNCEN at that time.
The Salton Sea Test Range has subsequently been declared excess to the Center's
oeeds.
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4.1.4 Historic Sites. Identified cultural resources within the NAVWPNCEN
landholdings include two resources listed in the National Register of Historic
Places: Big and Little Petroglyph Canyons and Coso Hot Springs, both located in
the China Lake Complex. Big and Little Petroglyph Canyons, were designated a
Registered National Historic Landmark in 1964 and included in the National
Register. These canyons contain the major site of prehistoric rock drawings of
petroglyphs in the Coso Range. Coso Hot Springs was included in the National
Register on January 3, 1978. Two sites were included: a site 1 square mile in
size at Coso Hot Springs, and a non—-contiguous prayer site of undefined size.
The basis for the nomination, as stated by the State Historic Preservation
Officer, was the cultural value of Coso Hot Springs to the Native Americans, the
Native American archaeological values, and the architectural and historical
values associated with the commercial resort development,

Two additional potentially significant sites have been identified at the Naval
Weapons Center. These are the Coso Mining Village and the Copper City Prehis-
toric/Bistoric Resource. The Coso mine camp is located at the 6000-foot eleva-
tion on the southeastern flank of the Coso Range in the NAVWPNCEN China Lake
Complex. Miners camped at the Coso site in the 1860s, organized the Coso Mining
District, and searched for gold, silver and lead. It is believed that a few
miners continued to use the Coso Camp and prospect in the mountains through the
19308 depression era. The mine camp of Copper City in Mojave B South includes
petroglyph panels, a bedrock mortar and a midden area. While some historic
remaina also exist at the site, NAVWPNCEN cultural resource management person—
nel believe that the primary significance of the site will be its prehistoric
resources, ‘

4.1.5 Legal Actions. The only legal action involving the NAVWPNCEN relative to
waste disposal was taken ia March 1984 by the Lahontan Regional Waste Quality
Control Board. A clean up and abatement order (No. 84-3) was issued for past
discharges to dry wells at Armitage Field.

4.2 MISSION AND FUNCTIONS. The mission and functions of the Naval Weapons Cen-
ter is defined in the Master Plan update (NAVFAC, 1981) as follows:

The mission of the Naval Weapons Center is to be the principal Navy RDTAE center
for air warfare systems (except antisubmarine warfare systems) and missile
weapon systems; and the national range/facility for parachute test and evalua-—
tion.

The Naval Weapons Center shall establish and maintain, for the Navy and Marine
Corps products listed below, the principal in-house support capability, includ-
ing:

a. A technology base,

b. Technical intelligence assessments.

¢. System concept synthesis and analysis.

d. Survivability/vulnerability evaluations.

e. Advanced and engineering development.

f. Manufacturing and design technology development, review and supervi-
sion.

g. Test and evaluation.

h. Production support and product assurance.

i. Fleet in-service engineering.
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The Naval Weapons Center provides product line support for:

2. Combat System Integration
b. Countermeasures

c. Vehicles
d. Surveillance
e, Weaponry

f. Command Suppert
g, General Mission Support
h. Special Interest

NAVWPNCEN is a Chief of Naval Material (CNM) laboratory/center. Certain NAVWPN-
CEN test facilities, known as the Test and Evaluation Facility Base (TEFB), form
a designated component of the DOD Major Range and Test Facility Base (MRIFB).
NAVWPNCEN is one of nine CNM laboratory/centers. The centers have differing
complementary RDT&E missions. The DOD Major Range and Test Facility Base
(MRTFB) is comprised of some 25 major T&E field activities, each managed indi-
vidually by one of the three military services, but all operating under a single
uniform DOD funding policy. The NAVWPNCEN test facilities (TEFB) form ome of
the seven elements of the Navy Test Facility Base (TFB). All Navy TFB compo-
nents report to, and are responsible to, the Assistant Commander for Test and
Evaluation (NAVAIR-06) Naval Air Systems Command.

NAVWPNCEN, as a full-spectrum flset RDTSE center, maintains professional exper-
tise across the range of technologies applicable to its mission. In suppoert of
the Navy's technology base, NAVWPNCEN has attained & recognized reputation in
missile propulsion, warheads, fuzing, sensors, and guidance. In addition to
established work in electro~optical weapon contrcl technology, NAVWPNCEN has
significant capability in electromagnetic weapon guidance technology.

The Center has the research and technical capability and facilities to support
all aspects of the scquisition of tactical air weapons and intagrated aircraft
systems., The Centexr supportsa weapons system acquisition during the advanced and
engineering development phases, and during production and operational use, in
addition to applicatiomn of its technology base. Assigmments vary from full
technical and management cognizance to an advisory role to the Program Manager.
NAVWPNCEN technical expertise has been succesafully applied to Sidewinder,
Shrike, Sparrow, HARM, A-7E and P-18 avionics, Harpoon, and many other systems,

A portion of the NAVWPNCEN technology base program is directed toward product
improvement. NAVWPNCEN msintains close countact with the Fleet to assess the
performance of current hardware, and with higher Navy/DOD sources to ascertain
stringent weapons performance requirements.

NAVWPNCEN provides fleet support including fleet introduction of weapon sys-
tems, training of prospective ordnance cfficers, conducting ordnance loadout
inspections, and providing senior technical persomnel to operational commands
through the Ngvy Science Assistance Program (NSAP). NAVWPNCEN provides oper—
ational software support for several highly digitalized major aircraft avionics
systems.

The extensive facilities of the NAVWPNCEN TEFB can be used to evaluate a mili-
tary system completely, from componeunts to full-scale systems. The principal
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sponsor of work is NAVAIR; however other CNM Systems Commands and CNM laboratory
centers utilitze the NAVWPNCEN TEFB. The U.S. Air Force and Army are consistent
users of the TEFE (10 percent to 15 percent of the workload) to test aircraft
and missiles. Other govermment agencies and private industry have also used the
TEFB to evaluate R&D systems or subsystems. The principal T&E capabilities are:

e component and systems testing of surface and air launched weapons, both
captive and firing tests.

e testing of tactical gireraft systems including flight tests of sirecraft
avionics and defense suppression systems.

e propulsion testing for development of solid, air-breathing, end liquid
propulsion units, including static tests of rocket motors.

e ordnance ground testing of weapons systems components and wunitions.

e envirommental and safety testing of ordnance components and all-up
weapons.

e electronic warfare testing for evaluation of electronic countermeasures
(ECM) equipment.

e special purpose testing for warhead, fuze, motor, airframe, and other
components.

¢ parachute and escape systems T3E.

Test facilities at NAVWPNCEN provide Developmental Test and Evaluation (DT&E)
for the NAVWPNCEN technology and developmental programs, as well as providing
DTSE services for other Navy and DOD agencies. NAVWPNCEN supports a separate
Ravy activity (Squadron VX-53) which provides Operational Test and Evaluation
(OTE) services.

4.3 DBICLOGICAL RESOURCES. The following summary of biological resources is
taken primarily from Phillips Brandt Reddick (1981) and NAVWPNCEN, Master Plan,
(1981).

4.3.1 Vegetation. The vegetation communities of the Naval Weapons Center
reflect an environment transitional between the Mojave and the Great Basin
Deserts. Previous botanical studies (Zembal et al., 1979; Dedecker, 1980;
California Department of Fish and Game, 1980) and Landsat satellite photo inter-
pretations (BLM, 1980a) distinguish six major vegetation types within the NAV-
WPNCEN.

Each of the six major vegetation types found on the NAVWPNCEN is described
below.

4.3.1.1 Forests, The only forest community ou the NAVYWPNCEN, 2z pinyon (Pinus

monophyllia) -juniper (Juniperus ssp.) association, occupies less thar 1.5 per-
cent of the total NAVWPNCEN land area and occurs only betwesen 7000 and 8000 feet
in elevation on Coso and Maturango Peaks (Munz and Keck, 1968). In general, the
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juniper can tolerate a drier climatic regime and predominates at lower eleva-
tions and on southern exposures at higher elevations, whereas pinyon prefers the
more mesic high elevation regime and northern exposures at lower elevations.
Dominant and subdominant understory species in this community are sagebrush
(Artemisia tridentata and A. nova), antelopebrush (Purshia glandulosa), and a
variety of annual and perennial grasses.

4.3.1.2 Woodland. An open pinyon-juniper woodland predominates between the
elevations of 6500 and 7000 feet on northern portions of the NAVWPNCEN due to
the slightly cocler and more moist influences of the Great Basin Desert. Sub-
dominant associates include sagebrush, galleta grass (Hilaria jamesii), squir-
reltail (Sitanion histrix) and needlegrass (Stipa spp.).

Another high-cover woodland vegetation zone, which is not subject to Great Basin
influence, exists batween 2000 and 6000 feet in elevation in the northwestern
portion of the NAVWPNCEN, The dominante "tree' species in this area is Joshua
tree (Yucca brevifolia). Subdominant associates include blackbrush (Coleogyne
ramosissima), spiny hopsage (Gravia spinosa), goldenbush (Haplopappus linear—
ifolius), rabbit=brush (Chrysothamnus nauseosus and C. viscidiflorus), needle-
grass, squirreltail, and galleta grass, along with an occasional pinyon and/or
juniper at the higher elevations.

A low-cover woodland exists between 3000 and 7000 feet in elevation in the
northeastern portion of the NAVWPNCEN due to the slightly drier habitat present.
Common vegetation components include sagebrush, shadscale (Atriplex comferti-
folia), needlegrass, galleta grass, squirreltail and cheatgrass (Bromus tector-
um/t. .

The southwestern portion of the NAVWPNCEN tends generally to be more arid than
the north. The low-cover woodland community occurring between 2000 and 5000
feet in elevation consists of Joshua tree, creosote bush (Larrea tridentata),
needlegrass and cheatgrass. '

4.3.1.3 Secrub. Scrublands occupy almost 60 percent of NAVWPNCEN lands.
Scattered throughout the area between elevations of 2300 and 7000 feet is a high
diversity scrub community composed of sagebrush, rabbit-brush, spiny hopsage,
winter fat (Eurotis lanata), mormon tea (Ephedrs spp.) and grasses. Desert
Holly (Atriplex hymenelytra) is a dominant species in a low diversity scrub
association which is found in some areas between elevations of 1000 and 5000
feet. The ability to tolerate hot temperatures and dry and possibly gvpsiferous
soils, enables desert holly to inhabit these dry alkaline washes and slopes.

In the remaining portions of the north, southeast and southwest, two major
scrubland associations occur. From playa edges up to 5000 feet in elevationm,
creosote bush/burre bush (Ambrosia dumosa) associations dominate. Creosote
bush grows in characteristically open stands on well-drained slopes, fans and
valleys, and predominates especially in the Indian Wells Vgllev. This moder-
ately diverse community supports understory species such as cheesebush (Hvymeno-
clea salsola), desert senna (Cassia armata) and saltbush (Atriplex spp.).

The second major scrubland association is composed primarily of blackbrush.
This vegetation associationm is characterized by high diversity and is scattered
throughout the NAVWPNCEN between elevatiouns of 3800 and 4300 feet. Associated
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species are shadscale, spiny hopsage, mormon tea, winter fat and scattered
Joshua trees.

An ecotonal community occurs in some areas betwsen the blackbrush and creosote
bush/burro bush associations (WESTEC, 1979) between elevations of 3800 to 4200
feat. It cootains nearly equal elements of both associations and therefore

possesses 4 relatively high species diversity.

4.3,1.4 Scrub/Grassland. Scrub/grassland occurs from playa edges up to about
3200 feet in elevation., This vegetation type is located in only a few scattered
places on the NAVWPNCEN, primarily in areas of calcarecus, sandy or saline
soils. Dominant constituents are four-winged saltbush (Atriplex canescens),
needlegrass (Stipa speciosa) and brome (Bromus spp.). Beatley (1975) notes that
this community generally does not intergrade with adjacent communities.

4.3.1.5 Scrub/Barren. Scrub/barren vegetation occurs primarily near playas
and on the lowest elevations of the NAVWPNCEN, below 3200 feet. This vegetation
is tolerant of high temperatures and very low precipitation as well as highly
alkaline and saline conditions. The dominant species of this vegetation type is
saltbush (Atriplex spp.). Subdominant species include pickleweed {Allenrolfea
occidentalis) and inkweed (Suaeda torreyana).

4.3.1.6 Riparian. The riparian aress of the NAVWPNCEN are clustered around the
sparsely scattered seeps, springs, wells, and cattle tanks and troughs. Typical
dominant plants include willows (Salix spp.), mesquite (Prosopis glandulosa),
squaw waterweed (Baccharis sergiloides), and gooseberry (Ribes velutina).

Riparian areas are characterized generally by high species diversity, cover and
overall productivity. The wildlife composition of riparian habitats is known to
be far more diverse typically than that of adjacent, more xeric habitats
{Carothers et al., 1974).

4.3,2 Wildlife. The wildlife assemblage of Mojave Desert habitats in southern
California constitutes a wvery high diversity of animals. At present, over
620 species of amphibians, reptiles, birds and memmsls have been recorded
within the 25 million-acre Califormia Desert Conservation Area (CDCA) {(BLM,
1980a). Many animals found in the Mojave Desert are unique in their specific
habitat and requirements and do not occur elsewhere.

4.3.2.1 Mammals. The fewer than 100 wule deer (Odocoileus hemionus) which
occur on the NAVWPNCEN are restricted primarily to the pinyon—juniper associa-
tions of Coso and Maturango Peaks. Desert bighorn sheep (Ovis canadensis) are
rare on NAVWPNCEN lands. Although larger numbers may have existed in the area
historically, no bighorn sheep were spotted in 1981 surveys of the Eagle Crags
area and the species is now officially listed as extirpated from NAVWPNCEN lands
(DeForge, in press). A small herd of bighorn was transplanted to the Eagle
Crags Mountains located in Mojave B South in late 1983. TFeral horse (Equus
caballus) and burro (Equus asinus) are also found on NAVWPNCEN ranges.

Large predators recorded (Quimette, 1974) on the NAVWPNCEN igclude mountain
lions (Felis concolor) and bobcats (Felis rufus). Other predators and/or oppor—
tunists reported (Ouimette, 1974; WESTEC 1979; Zembal et al., 1979) or expected
to oceur include coyotes (Canis latrans), kit foxes (Vulpes macrotis), gray
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foxes (Urocyon cinereoargenteus), badgers (Taxidea taxus), ringtail (Bassa-
riscus astutus), striped skunks (Mephitis mephitis), western spotted skunks
(Spilogale gracilis), raccoons (Procyon lotor) amd Virginia opossums Didelphis
virginiana). At least 14 species of bats have been reported from the NAVWPNCEN
(Ouimette 1974). Small mammals, rabbits and rodents occupy virtually every hab-
jtat within the NAVWPNCEN. Common species include black-tailed jack rabbits
(Lepus californicus), desert cottontails (Sylvilagus audubonii), woodrats (Neo-
toma spp.), deer mice (Peromyscus spp.), pocket mice (Perognathus spp.), and

kangaroo rats (Dipodomys spp.).

4.3,2.2 Birds. A general avifauna survey of the China Lake Complex, which
includes two saline marshes, is conducted each summer by the NAVWEPNCEN MNatural
Rescurces Management Office. The Audubon Society also conducts an annual
Christmas count at NAVWPNCEN., The number of resident and migratory bird species
found on the ranges is extensive and is not detailed here. Many of the species
known to occur on the NAVWPNCEN (Quimette, 1974) are councentrated in riparian
areas where food, water, cover and nesting sites are afforded. Between 1979
through 1983, 220 species have been observed on the Naval Jeapons Center,
Chukars, or Indian red-legged partridges (Alectoris chukar), are an introduced
species present on the NAVWPNCEN. Two additional exotic species of game birds,
the crested tinamou (Eudromia elegans) and the seesee par:ridge (Ammoperdix
Eriseogularis), were introduced in 1968 by the California Cepartment of Fish and
Game. The current population status of these birds is not knowr.

4.3.2.3 Reptiles, Lizards of all species common to the high desert can be
found on NAVWPNCEN ranges. Species observed include side-biotched lizard (Uta
stansburiana}, California whiptail (Cnemidophorus tizrie murius . zebra-tailed
lizard (Callisaurus draconoides), leopard lizard (Crotsp-»t.s wislizenii),
collared lizard (Crotaphytus collaris), desert iguana '2:pe-saurus dorsalis),
desert spiny lizard (Sceloporus mapister), Panamint alligator ..sard (Gerrhon-
otus panamintinus), desert horned lizard (Phrynosoma platvr>:nos’, and chuck~
walla (Ssuromalus obesus). Snake species found at NAVWPNCIIM are the rosy boa
(Lichanura trivirgata), red racer (Masticophis flagellum ri:eus ', common king-
snake (Lampropeltis getulus), long-nosed snake (Rhinoche:lus .e:orntei), gopher
snake (Pituophis melancleucus), glossy snake (Arizona elegans . western shovel-
nosed snake (Chionactis occipitalis), and Mohave rattlesnake Crotalus scutul-
atus). The desert tortoise (Gopherus agassizi) is present in limited distribu-
tion at NAVWPNCEN, particularly, in the scuthern range asress.

4.3.2.4 Amphibians. Amphibians reported by Ouimette (1974} to occur on the
NAVWPNCEN include the western toad (Bufo borsas), red-spotted toad (Bufo punc-
tatus), Pacific treefrog (Hyla regilla), leopard frog (Rana pipiensi, westerm
spadefoot toad (Scaphiopus hammondii) and tiger salamander (Ambvstoma tig-
rinum). The paucity of amphibian species reflects the scarcity of water sources
on the NAVWPNCEN.

4.3.2.5 Fish and Invertebrates. The three fish species reported on the NAVWPN-
CEN are the Mohave chub {Gila bicolor mohavensis), the mosquite fish {(Gambusia
affinis) and the introduced goldfish (Cassia sp.). Four hurdred Mohave chubs
were introduced into Lark Seep in 1970 and have prospered since that time.
Goldfish inhabit the channels on the Center lands. The present population
status of these species is unknown. Little information is available concerning
the aquatic invertebrate population of the NAVWPNCEN.




4.3.3 Sensitive Species.

4.3.3.1 Plants. The term sensitive is employed herein to signify rare, endan-
gered, threatened, endemic or otherwise restricted species. Those sensitive
plants known to exist or to have potential habitat on the NAVWPNCEN are shown on
Table 4-1. Although no comprehensive studies of sensitive plant species have
been conducted on the NAVWPNCEN, 22 species of plants known to occur in the NAV-
WPNCEN region are listed by the California Native Plant Society as rare or
endangered (CNPS, 1980). Some of these species, while as yet not recorded from
the NAVWPNCEN, are anticipated to occur there. The U.S. Fish and Wildlife Ser-
vice is considering federal designation for two of these species, Eriophyllum
mojsvense and Chorizanthe spinosa, as endangered (USFWS, 1983a). Also under
consideration for federal listing as threatened is Sclerocactus polyancistrus
(USFWS, 1983a). Various other species are known to be regionally endemic.

4.3.3.2 Wildlife. Sensitive wildlife is used herein to refer to species desig-
nated as rare, threatened or endangered by the U.S. Fish and Wildlife Service,
the California Department of Fish end Game, the Bureau of Land Management, or
other knowledgeable agencies or organizations.

Twenty-four sensitive animal species are listed for the NAVWPNCER area includ-
ing 5 species of mammals, 16 birds, two reptiles and one smphibian., Ten of the
24 species are designated on atate and federal rare, threstened and endangered
species lists. The list of sensitive wildlife species is shown on Table 4-2.
Of concern for the issues addressed in this IAS is the Mohave chub, This spe-
cies (Gila bicolor mohavensis) is listed as endangered v the U.S5. Fish and
Wildlife Service (USFWS, 1983b) and the California Departmenz of Fish and Game
(CDFG, 1980). The Mohave chub was introduced into Lark Seep in (970 as s con-
servation measure by the CDFG and now ia present in the G-. Seep as well as the
channel connecting the two marshy areas. The location is ehowe in Figure 4-2.
This species is of intereat because its habitat borders s msjor ground water
discharge area toward which hazardous wastes may migrate.

The Inyo brown towhee (Pipilo fuscus eremophilus) is well documented in the
China Lake Complex, primarily at shrubby thickets near springe in the rugged
canyons. This bird is listed aep endangered by the CDFG (1983), “ut has no fed-
eral listing at this time. The least Bell's vireo is found in riperian habitat
in Mountain Springs Canyon (WESTEC Services, 1982). A sensilive mammal species,
the Mojave ground squirrel (Spermophilus mohavensis) has been observed in the
China Lake Complex. In the spring of 1978, its presence was confirmed near Coso
Hot Springs. The Mojave ground squirrel is listed as rare by the CDFGC (1980),
but is not listed by the USFWS., Although listed as rare by the state, this small
ground squirrel is commonly found in the area from Kramer's Corner north to the
Indian Wells Valley, and can be seen also in Rose Valley and in the Coso Basin,
according to NAVWPNCEN Natural Resources Management personnel (NAVWPNCEN,
1981). The desert tortoise (Gopherus agassizi) has been propesed for designa-
tion as threatened by the USFWS (Berry and Nicholson, 1979). It is observed
occasionally in the Mojave "B" Complex and only rarely in the China Lake Range
area (Kohfield, 1980).
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1,

10.

11.

Table 4~1. Sensitive Plant Species of the

Naval Weapons Environs

Phacelia mustellina 172
Death Valley round-leaved phacelia

Arctomecon merriamii 1

White bear—poppy

Astragalus lentiginosus var. borreganus 1

Borrego milk-vetch

Galium hypotrichium var, tomentellum 1

Telescope Peak bedstraw

Gilis ripleyi

Ripley's gilia

Juncus nodosus 1

Knotted rush

Pholisma arenarium 1, 4, 5
Pholisma
1, 3

Dudleya saxosa ssp. saxosa

Panamint live—-forever

Sclerocactus polyancistrus 2

Mohave bisnaga

Hemizonia arida 1

Red Rock tarweed

Petalonyx thurberi ssp, gilmanii 1

Death Valley sandpaper plant
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12.

13.

14.

15.

16.

17.

8.

19.

20.

21.

22.

Table 4-1. Sensitive Plant Species of ‘the

Naval Weapons Eavirons (Continued)

Dalea arborescens var. arborescens 1, 2

Mohave indigo bush

Chorizanthe spinosa 1 2,

Mohave chorizanthe

Cymopterus deserticola 1

Desert cymopterus

Eriogonum eremicola 1
Wild Rose Canyon buckwheat

Eriogonum microthecum var., panamintense 1
Panamint Mountains buckwheat

Sidalcea covillei 1

Owens Valley Checkermallow

Spartina gracilis 5

Alksli cordgrass

Canbva candida 3

White canbya

Viguiera reticulata 3, 5, 6

Leather-leaved viguiera

Euphorbia ocellata var. kerbyi 3

Cymopterus ripleyi var. barmebyi 5

4-13



Table 4~1. Sensitive Plant Species-of'the
Naval Weapons Environs (Continued)

23. Astragalus jaegerianus 1

Lane Mountain milk=-vetch

24. Astragalus lentiginosus var. micans 1

Shining milk-vetch

25. Centaurium nemophilum 1
Spring-loving centaury

26. Eriophyllum mohavense 1, 2
Barstow eriophyllum

27. Gilmania lutsola 1

Golden carpet

28. Cymopterus gilmanii

Gilman's cymopterus

29. Antirrhinum filipes
Twining snapdragon

30. Phragmites communis var. beslandi 4, 6

Carizzo grass

Smith et al., (1980)
Ayensu and DeFilips (1978)
Zembal et al., (1979)
Twisselman (1967)
Henrickson {1980)

Regionally endemic

oh L P W N
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Table 4~2. Sensitive Wildlife Species knowm to
Occur oo or in the Ticinity of the Naval Weapons Center

special concern--
highest priority
spacial concern—
second priority
ment--sensitive
Blue lint--

Soc.

Buresu of Land Manage-
1982

Federal endangered
State threatened

State bird spp. of
State bird spp. of

State endangered
National Audubon

Scate rare

Spaciaes
Desart bighorn (Ovis canadensis

aelsgni)!

Monave ground squirrsl

(Soermophilus pohavensis) 2,3 X

Yellow—eared socket mouse
(Perognathus zanghonotus)?

Pansmint kangarco rat
(Dipodmvs sensmiscigus)l X

Souchern grasshoppar Tousse

{Onvechanvs torridus clarus} 2 b4
layo browm Cavhee

{(Pipilofuscys ersmoghilus) L3 X

Japrey (FPandion haliastus)! : X
Golden eagle {Aquila chrvsascaa) t X

Jald eagle

(Ralascus leucoceshalus)? X X
Prairie falcon

(Falso mexicanua) 1.3,8
Marsh bawk {(Circus cvaneus) 315,7,8 b 4
Burrowing owl

(athene cunicularia
American kestral

y 3.5,7,8 x .

{Falco |u1rverius)5 X

Loggerhead shrike
{Lanius ludovizianus) 5.8 X

Yellow warbler (Dendroica petechis) o'/ X

American perezrine fgleom
{¥ales columbsziual 3 X h4 X
Whize palizan

(Pelecanuy exrthrortvuchos) 3

“hite-faced idis (Plegadus chiai) ° X
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Table 4-2.

Oceur on or in the Vieinity of the Naval Wespons Cante

Federal eadangered
State threatened

Spacias
Common flicker (Colaptas cafer) 3
Snowy plover

(Charadrius slexandrinus) 3
Least Bell's viree

(Vireo pusillus bellii}
Dusert tortoise {Gopherus agassizi) 1 X
Mohave c¢hub

[Gila picolor mohsvensis) 3, & X

6,7,8

Tehachapi sleadar salsmander

(RacTachopsaps staboinai) 2

laed (19800)

2zembal ot al. (1979)

3california Department of Fish and Game (1980)
“Ouinmetre (1974)

SUESTEC Services (1979)

SUESTEC Services (1982)

Theasan (1978)

8Taze and Tate (1982)

State rare

State endangered
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State bird spp. of

special concern--
highest priority

State bird spp. of

special concern--

second priority

Bureau of Land Manage

Sensitive Wildlifs Species known co
r {Concinued)

went--scnsitive

National Audubon

Blue liwt--

Soc.

1982

Regionally endemic

Known habitat on

NWC

Potential) habitst on

C

L0

Native to WWC

Lntraduced to NWC
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4.4 PHYSICAL FEATURES.

4.4,1 Climate. The climate surrounding the ares of the NAVWPNCEN is arid with
the average precipitation amounting to 3 to 4 inches a year in the valleys.
Most of this precipitation falls as rain during the period October—Mareh with
December being the wettest month. Precipitation increases to about 10 inches in
the Argus Mountains and to 10 inches or more per year along the crest of the
Sierra Nevada.

The summers of Indian Wells Valley are characterized by hot days and cool eve-
nings and nights. Warm days and cold nights are customary during the winters.

Wind velocities are high throughout the Indian Wells Valley with the prevailing
winds coming from the southeast. Wind velocities in excess of 25 mph have been
recorded for all months of the year, and wind velocities in excess of 50 mph
have been recorded for the period between October through June.

4.4.2 Topography. Indian Wells Valley is virtually a closed basin bounded on
the west by the steep escarpment of the southern Sierra Nevada, on the east by
the Argus Range, and on the south by the E1l Pasc Mountains. On the north the
Valley is separated from the Coso basin by a low ridge and a lower narrow
divide, and from Rose Valley by the Cosoc Range. Low ridges on the southeast of
Indian Wells Valley separate it from Salt Wells Valley.

Broad alluyvial fans extend from the mounts of Sierra Nevada canyons, forming
bajadas several miles in width. These bajadas slope from the escarpment east-
ward to the east-central part of the valley which is occupied by low playas; the
largest and topographically lowest of these playas being China Lake. Along the
western edge of the playa area small sand dunes are common. The transition zone
between the toes of the fans and the large east-central playas, contains sand
deposits with small hellews, in which playa deposits are found. At the north
end of the valley the alluvial cover is thin. In fact, there is almost no allu-
vial deposits covering the gently southward sloping basalt flows and older
lacustrine deposits.

A low ridge underlies Ridgecrest and much of the residential section of the
Naval Weapons Center. Alluvial fans and bajadas slope gently northward from the
Rademacher Hills and the E1 Paso Mountains which are located south of the NAV-
WPNCEN. Salt Wells Valley lies southeast of NAVWPNCEN and Indian Wells Valley
and is topographically lower than Indian Wells Valley.

Coso Basin is a topographic depression whose lowest part is occupied by a dry
lake. The basin is bounded by the Coso Range on the north, by the Argus Range on
the east, by basalt and older lacustrine deposits on the south and southwest,
and by extensive alluvial fans of the Argus Range on the southeast,

Rose Valley is nearly isolated from Indien Wells Valley and is an extension of
the Owens Valley structural trough. The valley is bounded on the west by the
escarpment of the Sierra Navada, and on the east by the Coso Range. Volcanic
flows bound Rose Valley on the southeast. Rose Valley is tributary to Indian
Wells Valley through surface runoff and underflow from Little Lake.
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4.4.3 Geology.

4.4.3.1 Regional Geclogy. Indian Wells Valley and parts of Rose Valley, Coso
Basin and Salt Wells Valley comprise a single down-faulted block bounded by
major fault zomes. This down-faulted block is bounded by the Sierrs Nevada
fault zone on the west, the Argus fault zonme on the east, the Garlock fault zome
on the south and probably the Wilson Canyon fault zome on the nertheast.

The oldest rocks in the area are those of the basement complex. These rocks are
considered to range in age from Paleozoic to late Mesozoic. The rocks of the
basement complex surround the main valley area and also form the structural
basin which is filled with deposits of Tertiary and Quaternmary age. The base-
ment couplex is comprised of igneous and metamorphic rocks.

Within this area, Tertiary continental deposits overlie the basement complex
with angular uniformity. These continental deposits include indurated fluvia-
tile and lacustrine sediments and extrusive and intrusive wolcanic rocks that
range in age from Paleocene to Pliocene. The extent of these deposits northward
beneath the central part of the valley is unknown. Outcrops of these continen-
tal deposits occur on the northeast side of the E1l Paso Mountains,

The continental deposits &re overlain uncomformably by residual cappings and
agglomerates derived from the Black Mountain Basalt. This formation consists of
extrusive and intrusive olivine basalt flows ranging from late Pliocene to
Pleistocene time.

Older alluvium deposists which generally unconformably overlie the basement
complex or the continental deposits, consist of undeformed to moderately
deformed deposits of silt, sand, gravel, and boulders. These deposits are over
800 feet thick and are considered to be middle Pleistocene in age, but the
lowermost part may be late Tertiary in age. Interbedded with and in part over-
lying these older alluvium deposits are lacustrine deposgits.

At the northern end of Indian Wells Valley and north of Coso Basin, unnamed vol-
canic rocks comprise a group of mostly basalt flows several hundred feet thick.
These volcanic rocks are interbedded with the younger alluvium.

The younger alluvium cousists principally of beds of unconsolidated clay, sile,
sand and gravel derived largely from the Sierra Nevada, and also, to a lesser
degree from the other mountains surrounding the central Valley area. The youn-
ger alluvium is considered at depth to be middle to late Pleistocene in age, and
at the surface to be Holocene in age.

Fan deposits are correlative with the younger alluvium and are comprised of
unconsolidated clay, silt, sand, gravel, and boulders in a heterogenous mix-
ture. The surface slope of these deposits axceeds 200 feet per mile in the
study area. Younger lacustrine deposits include beds of silt and silty clay and
are associated with the late Pleistocene Lake Searles and Lake China.

Playa deposits of gray silt, yellow, greenm, and blue plastic clays, and occa-

sional sand lenses occur in the dry lake areas of Indian Wells and Salt Wells
Valleys. The age of the uppermost playa depoaits are Holocene.
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The youngest deposit in Indian Wella Valley is wind-blown sand which forms sand
dunes with interdune playa depoaits. This deposit occurs on all other forma-
tions and can be observed to form on a windy day.

The regional surficial geologic map is shown on Figure 4-3. The subsurface
geology for the area is described by the cross sections located on the map and
shown in Figure 4-4.

Much of the unconsolidated material was deposited during the Pliocene and Pleis-
tocene epochs. Severe climatic changes during the Pleistocene resulted in huge
ice masses covering much of the Sierra Nevada. As climate later warmed, the
glaciers melted, furnishing rumsoff which filled the Owen Lake (a glacial Pleis-
tocene lake) and overflowed into Indian Wells Valley, forming China Lake,
According to the literature, drainage from China Lake flowed through a gorge
southeast of the present China Lake playa into Salt Wells Valley, hence into
Searles Lake. Searles Lake at one time rose to the height of China Lake, form-
ing one large lake of 380 square miles in area. It is believed that the maximum
depth of China Lake was not more than 100 feet (Zbur, 1963). The gorge which
drained Chins Lake is now partially filled with windblown sand and is about
40 feet higher than the present China Lake playa.

4.4.3,2 Geologic Structure, As mentioned, Indian Wells Valley and parts of
Rose Valley, Coso Basin, and Salt Wells Valley comprise a single down-faulted
block formed by three and possibly four major fault zones. These major fault
zones are the Sierra Nevada on the west, the Argus on the east, the Garlock on
the south, and probably the Wilson Canyon on the northeast. Locally, complex
faulting occurs in all the bordering ranges, but these faults, though
influencing the regional structure of the area, have not determined the basic
structure of the above mentioned valleys.

The Sierra Nevada fault zome lies along the west side of Indian Wells Valley and
along the east side of the Sierra Nevada. The vertical movement on this fault
zone has uplifted the Sierra Nevada and downdropped the Indian Wells Valley
(Runkel and Chase, 1969). The trace of this zomne, though largely concealed
beneath alluvial fans, extends northward beyond Indian Wells Valley (Runkel and
Chase, 1969).

The Argus fault zone lies along the west side of the Argus Range. The vertical
movement on this fault zone has uplifted the Argus Range and downdropped Indian
Wells Valley. According to Kunkel and Chase (1969), the north end of the fault
zone seems to be terminated or offset by the Wilson Canyon fault zome, The
Argus fault probably extends north between the Coso and Argus Ranges. The
southern extent of the Argus fault zone is not known, but the zone seems to
split—one fault exposed at the divide between Indian Wells and Salt Wells Val-
ley extends to the southeast and is concealed beneath the alluvium of Salt Wells
Valley and the other seems to trend southerly across the outcrop of older lacu-
strine deposits. The trace of this fault in the El1 Paso Mountains to the south
cannot be determined. Considerable faulting occurs along the north side of the
El Paso Mountains, a part of which may be related to the Argus fault zome and
part of which may be related to the Garlock fault zone (Kunkel and Chase, 1969).

The Garlock fault zone on the south flank of the El Paso Mountains marks the
southern margin of the area considered. This fault zoune branches from the San
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Andreas rift to the southwest and has a northeasterly trend as far as the south
end of Death Valley.

The Wilson Canyon £ault zone is a group of northwest-trending faults in the
Argus Range that form a distinct graben. If the Wilson Canyon fault zone were
projected northwest to Little lake, it would lie along a line of volcanic vents
that were the source of the unnamed volcanic rocks in that area. According to
Kunkel and Chase (1969) the Wilson Canyon fault zone may extend through the
Little Lake area and the velcanic vents probably occur along this zone of weak-
ness.

4.4.4 Hydrogeology of China Lake Complex. The major water-bearing formatiom
in Indians Wells Valley is the unconsolidated deposits. The Naval Weapons Cen-
ter, Inyokern and Ridecrest, the ranches, and all other ground water users pump
water from these deposits., By 1963, more than 580 wells tapping the unconsol-
idated deposits had been drilled in the valley. The occurrence, movement, and
storage of ground water in the unconsolidated deposits is discussed in detail by
Runkel and Chase (1969) and Dutcher and Moyle (1973). Ground water ocecurs in a
deep aquifer, the main water body, and a4 shallow aquifer. The source of
recharging these aquifers is precipitation that falls within the drainage areas
of Indian Wells Valley, Rose Valley, and tha Coso Basin.

4.4.4.1 Deep Aquifer. In addition to the wells penetrating the deep or main
aquifer, which may be as great as several hundred feet thick, there are alse
many shallow wells in part of the valley tapping shallow fine-grained deposits.
These fine grained deposits overlie extensive clay beds and lenses in the alluv-
ium; the underlying clay beds confine the ground water in the deep aquifer,

The deep water body or aquifer occupies the central part of the valley—-—-the
approximate boundaries are the Inyo County line on the north, an east-west line
approximately 2-1/2 miles south of the Weapons Center boundary on the south, the
Argus fault zone on the east, the Sierra Nevada fault zone on the west, and a
probable ground water barrier about 2 miles south of Inyokernm on the southwest.
The formations comprising this aquifer include the younger alluvium and fan
deposits, older alluvium, and younger and older lacustrine deposits. The hottom
of the system is considered to be the base of the older alluvium. The thickness
is probably 1000 feet beneath most of the central valley arza.

In most of the valley, this aquifer is comnsidered to be under unconfined condi-
tions. However, in the eastern part of the valley, beneath China Lake and the
area covered by windblown sand and interdune playa deposits, this aquifer is
confined by impermeable clay of the younger and older lacustrine, and playa
deposits. The area, where the aquifer is confined, is north of a somewhat
irregular and ill-defined line labeled the China Lake Barrier extending from the
Weapons Center main gate to Sandquist Spa and eaer of a line extending north
from the Spa. (This is discussed later and shown on Figure 4-6 in Section
4.4,4.3,) South and west of this line, the aquifer is largely unconfined.

Where the aquifer is unconfined, the water 1is generally of good quality.
Locally, in the area southeast of Ridgecrest, there are areas where the uncom-
fined zones in the aquifer contain brackish to highly saline water. In the area
where the aquifar is confined, the watar is generally of poor quality; and in
the deepest part of the aquifer, the water is reported to be extremely saline.
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4.4.4.2 Shallow Aquifer. The shallow aquifer lies above the deeper confined
aquifer in the area surrounding China Lake. The base of the shallow aquifer is
poorly defined, but is roughly between 50 and 150 feet below land surface.
Locally, appreciable differences in water-level elevations exist between walls
tapping the shallow and deeper aquifers. According to Kunkel and Chase (1969)
wells tapping the shallow aquifer at 50 to 150 feet in depth will probably pen-
etrate clay of very low permeability. In additiom to clay, this formation con-
tains occasional lenses of sand or sand and clay. The aquifer yields water in
very small quantities, has a lower head than nearby deeper wells that are
drilled into the confined part of the main water body.

Due to the confining bed, the shallow and deep aquifers have poor hydraulic
interconnection. However, as the head in the shallow zone is lower than the
head in the deep aquifer, upward leakage will occur from the deep aquifer to the
shallow aquifer. The rate at which water moves upward from the deep aquifer to
the shallow aquifer is slow due to the low permeability of the confining layer.

4.4.4.3 Ground Water Flow System. The generalized flow system for this type of
envirorment is shown in Figure 4-5. The upper portion of this figure illus-
trates a cross—section where the geologic conditioms in the upper formatiom
grades into a fine material such as silt and clay. The bottom sectiom illus-
trates the affects of the gradation on the flow system, from the recharge area
on the left, where the aquifer is under unconfined conditions, to the discharge
area on the right, where the aquifer is under confined conditions. The water is
being discharged from the shallow aquifer to the atmosphere through evapotran-
spiration. At the same time, the water from the deeper aquifer is migrating
vertically upward to recharge the shallow aquifer. This discharge area, for
both aquifers, is equivalent to the area of the China Lake Playa.

Ground water flows from the source of recharge or an area of high energy (head)
toward an area of discharge or low energy (head). The value of head of a ground
water body is shown by the altitudes of the water levels in wells; hence, water-
level contours or lines connecting points of equal head can be drawn to illus-
trate the configuration of the water table or potentiometric surface. Ground
water flow is perpendicular to these contour lines and toward points of lower
head,

Figure 4—6 illustrates the configuration of the water table and/or the potenti~
cmetric surface for the deep aquifer. The flow system at China Lake is compli-
cated. It is composed of a deep and shallow aquifer, however there are also
faults that act as barriers to ground water flow.

The flow patterns in the central part of the valley, north of Armitage Field,
are basically from west to east. The recharge areas are in the alluvial fans
near the wmountains and the major natural discharge area is the China Lake Playa,
Flow is also towards the well fields as shown in Tigure %-4., The well fields
{zalled Intermediate and Ridgecrest) are shown by closed Jepressions on the map.
Tae only large closed deprassion shown on the map is due to the major ground
waraer discharge through China Lake Playa. As tha flow from the west nears the
SNORT track, the lower aquifer becomes confined by low permeability =material
while the water-bearing alluvial material above the confining bed remains under
unconfined conditions. However, the heads in the deesper aquifer are graater
than the heads in the shallow agquifer. Therefore, water from the lower aquifer
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migrates to the upper aquifer. The China Lake Playa is ‘a2 major regional dis-
charge area, that is, water from both aquifers are discharging in this area

through evapotranspiratioen.

South of this discharge area, between the Burroughs High School and Richmond
School, (both in the town of China Lake) a barrier fault axists. This is shown
in Figure 4-6 as a dotted line. Dutcher and Moyle (1973) and Runkel and Chase
(1969) report that the ground water in the deep aquifer cannot flow across this
barrier. This is shown on the map by abrupt changes in the contour line pat-
terns. Flow north of the barrier is migrating towards the China Lake Playa;
flow south of the barrier is migrating towards the major pumping centers at
Ridgecrest and at the Intermediate Well Field.

In addition to patterns of flow, the depth—to-water can affect the migration of
contaminants. The depth to water has been estimated and shown on Tigure 4~7.
The area labeled I is limited on the west and south by the coatact of the fan
deposits and younger alluvium. The depth to water is about 20 feet on the east

and about 220 feet on the west.

The area labeled TI extends from the east limit of I owards the area where
ground water is shallow. The average depth to water ranges from sbout 150 feet
for the south part. On the east, this area is bounded by area III. In Area III,
the depth to water is very shallow, generally ranging from avszut 2 to 10 feet
but being as much as 30 feet in the southwest portion near Area II {Leadshill-

Herkenhoff, 1983).

In order to determine the potantial rate of containmens =:igzratisn, the aquifer
coefficients are estimated. The transmissivity has Seer esi.mateZ bv Dutcher
and Moyle (1973), and Runkle and Chase (1969) to be betwen 27" _.MI gad 300,000
gallons per day per foot (gpd/ft). To estimate the hydraul.:z zond,etivity, the
saturated thickness is assumed to be equivalent to the se:f.or :f aquifer the
wells are tapping. In this area the wells are perforazed %e:ween 500 and
900 feet., Therefore the hydraulic conductivity is estizated t> range bhetween
500 and 750 gpd/ft?, Leedshill-Herkenhoff (1983) has carrie! sut slug tests at
Armitage field and interpreted “ydraulic conductivities 2> razge from 2 to
6 x 10-® centimeters per second (cm/sec), which is equivaient %5 approximately
40 to 130 gpd/ftz. Therefore, for purposes of this repor?, a :onservative value
of hydraulic conductivity would be 500 gpd/fr? (2.36 x :0-? cm’sec). The
porosity is estimated at 25 percent and the hydraulic gradien: .s wmeasured to
range from 0.00095 to 0.0019 and average 0.001. The veloc:ity 'v) ctan be esti-
mated from the hydraulic gradient (k), the gradiemt (I), and zhe porosity (n) by
the following velationship:

kI

v e —
n

Therefore the average velocity of ground water flow can be estimated to be
0.27 feet per day or about 100 feet per year.

A factor adding to the complicated situation of the ground water flow system is
the change in the shallow flow system near the China Lake barrier near Ridge-
crest. The establishment of the Naval Weapons Ceater at China Lake and the
growth of the town of Ridgecrest have resulted ip heavy ground water pumpage.
This heavy pumpage alomng with recharge to the ground water system of sewage
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effluent has changed local ground water flow patterns, but differently in the
two aquifers. A water-level contour map (Figure 4-8) was constructed for both
the deep aquifer and the shallow aquifer for 1972 to depict these local condi-
tions.

In a model study by Bloyd and Robson (1971), the model-generated water-lavel
contours for the deep aquifer for 1958 indicate that a barrier to ground water
flow exists in this area. This boundary is the China Lake barrier. Flow north
of the barrier is towards the Playa and flow south of the barrier is towards the
well field. The study also suggests that south of the China Lake barrier ground
water in the deep aquifer is no longer confined because pumping in the
Intermediate and Ridgecrest well fields has caused the potentiometric surface
to fall below the confining clay beds, thus producing water-table conditioms.
Therafore, the deep aquifer does not discharge into the shallow aquifer in this
area. It was conjectured by Bloyd and Robson (1971) that the southern and
western extent of the shallow aquifer coincided with the China Lake barrier
because the deep aquifer is the only significant natural source of recharge to

the shallow aquifer.

Because of the paucity of data for the shallow aquifer, the effacts of recharge
of effluent from the Navy sewage ponds were unknmown. Recharge of this effluent
was suspected to have reversed the natural ground water flow in the shallow
aquifer across the China Lake barrier and to have reversed the natural movement
of ground water between the deep and the shallow aquifers. Reversal of natural
ground water flow in the shallow aquifer across the barrier would cause the
native poor—quality water to migrate southwestward toward the pumping depres-
sions in the Intermediata and Ridgecrast areas. Potentially, this condition
could degrade the water there to such an extent that it would not longer be
suitable for use as a public supply.

According to Warmer (1975), 27 shallow wells were augered in the vicinity of the
Navy sewage ponds, in the area adjacent to the Chipa Lake barrier, and in the
area east of Ridgecrest near the Ridgecrest sewage ponds. Data from these wells
indicated that not only is the shallow aquifer present in the area between the
edge of the confining zome and the China Lake barrier, but that a recharge mound
exists in this area, centered near Sec. 27, T. 26 8., R. 40 E, (Figure 4-8).
This mound is apparently not related to the Navy or Ridgecrest wastewater ponds.
The explanation for the existence of this mound is given below.

Warner (1975) indicates that in the area of this mound, the differences in water
level between the shallow and the deep aquifer are exemplified by the difference
in water levels between individual wells. Warnmer {1975) has found that the head
in the deep aquifer is about 50 feet lower than in the shallow aquifer. Tha
most plausible sxplanation for the higher head in the shallow aquifer is local
recharge from watering of shrubbery and leakage from water and sewer lines.
This mound maintains the natural northeast direction of flow in the shallow
aquifer across the fault toward the China Lake playa. The water-level contour
map for 1972 (Figure 4~8) indicates that recharge from the Navy sewage ponds has
not reversed the patural direction of flow in the shallow aquifer across the
fault.

The digital-model study (Bloyd and Robsom, 1971) indicated that the China Lake
barrier is a very effective barrier to ground water flow in the deep aquifer
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only. Data from the present study strongly suggest that the fault does not
affect ground water flow in the shallow aquifer. There is no apparent surface
expression of the fault in this ares, and it probably does not affect the sed-
imentary deposits near the land surface, The unfaulted sedimentary deposits
apparently extend across the fault and seem to allow water in the shallow aqui-
fer to flow across the fault without interruption. Because the China Lake
barrier apparently is not an effective barrier to ground water flow in the
shallow aquifer, it is especially important to maintain the natural direction of
flow across the fault toward the China Lake playa to prevent the poor—quality
water in the shallow aquifer from migrating toward the pumping depressions in
the Ridgecrest and Intermediate well fields.

4.4.,5 FHydrogeology of the Mojave "B'"/Randsburg Wash Complex. Recharge to the
ground water bedy in the Mojave "B''/Randsburg Wash complex occurs by direct
infiltration of rain, subsurface flow from the adjoining areas, and percolation
of the infrequent runoff that occurs during flash floods from the surrounding

mountaina.

Panamint Valley in the north Mojave "B" Range is a closed structural basin.
From the meager data available, it is the opinion of the California Department
of Water Resources that no water entering Panamint Valley escapesa except by
evaporation. Only a small quantity of ground water is being pumped. Water in
Pansmint Valley beneath South Pansmint dry lake is very salty, containing as
much as 272,000 parts per million (ppm). In some places freshwater can be
obtained from shallow wells near the edge of the dry lake, but in general most
water produced from deep wells is salty,

Only two wells have been drilled in the Pilot Knob Valley (Randsburg Wash) area
which are owned by the U.5. Navy. Pump tests on these wells indicate that the
transmissivity of the aquifer in this area is very low——-sbout 1000 gallons per
day per foot. The ground water gradient is very flat and appears to slope to the
northwest. The low gradient and transmiasivity indicate that the quantity of
ground water moving through the aquifer is small and that under natural condi-
tioms the recharge and discharge to the aquifer is probably not more than about
100 scre=feet per year.

The Garlock Fault is leocated along the north side of the aquifer and acts as a
barrier to the movement of ground water. Water—level data for wells suggest
that water levels may be as much as 400 feet lower om the north side of the fault
than on the south side.

The aquifer near Randsburg Wash covers an area of about 30 square miles, The
amount of recoverable water in storage depends on the saturated thickness of the
aquifer, and its ability to release water from storage. Lack of well data pre-
c¢ludes an appraisal, although estimates of storage can be made, based on hydro-
logic experience elsewhere. However, of more importance, is the ability of the
aquifer to yield sufficient quantities of water to wells. 1Its low transmis-
sivity makes recovery of this water difficult as well yields are small.

In the southern segment of the Mojave "B" Range about 1000 head of cattle are

grazed under an epbemeral lease. The lease is administered by the Bureau of
Land Management and water is mined by wind-powered pumps from fresh water
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reservoirs formed by subsurface sands and gravels of'dry Superior Lake to the
south.

4.4.6 Springs and Seeps. There are no perennial streams or lakes on NAVWPNCEN
lands. A total of 49 springs and seeps have been identified on the China Lake
Range ares of WAVWPNCEN. There are a few fresh water springs along the westerm
edge of the Coso Range. Most occur gbove the 6000-foot level in the central
area of the Cosos. Numerous springs occur in the Argus Range between Argus and
Maturango Peaks. There are two environmentally sensitive seeps. These are
named the lark and G-l seeps and are located in Figure 4-2. These seeps and a
ditch conmnecting them contain the Mohave chub, an endangered species.

Water is extremely scarce in the Mojave "B"/Randsburg Wash Ranges. A few peren-
nial aprings exist in the Slate Range of the North Mojave "B" area. No springs
and only & few seeps occur in the Randsburg Wash area. The southesst sector of
the Mojave "B" grea contains a few ephemsral springs. About a half dozen
springs oceur in the southwest sector of the Mojave "B'" area.

4.4.7 Soils. The soils at China Lake are presently being described and mapped
by the Soil Conservation Service. In general the soils are considered as coarse
textured material with cemented zones appearing at depths from 5 to 18 faet,
underlain by sand (light brown decomposed granite). The surface soils are defi-
cient in nitrogen and high in salt accumulation. Soils found at Armitage Air-
field are classified as silty sands. Except for the loose surface deposits, the
soils are dense and compact. At the Range Operations Center near the China Lake
Playa, the soils are predcminantly silts and clays. Core samples from this area
exhibit very low dry demsity and high moisture content. Specific s¢ils investi-
gations are required at all proposed project sites considered for development.

4.4.8 Water Use. In 1912 it has been determined that eight production wells
existed, pumping about 2000 acre feet (St. Amand, 1984). The amount of pumping
has continued to increase, until the estimated amount of water pumped is 26,494
acre feet in 1979. The water use in 1979 is shown on Table 4-3.

The NAVWPNCEN domestic water pumping and distribution systems provide potable
water to the NAVWPNCEN work areas. Fire protection water for most areas is pro-
vided directly by the potable water system. The main domestic water system was
described in a report by George 5. Nolte and Associates (1978).

The potable water system in the China Lake Complex includes the main NAVWPNCEN
domestic water system serving the major NAVWPNCEN work areas, and the small sep-
arate water systems which serve the remote range areas. The water system is
shown on Figure 4-9,

The main NAVWPNCEN water system is more than 20 miles long. Water must be
punped from the western sources of better quality water east to the NAVWPNCEN
headquarters and the China Lake Community and then further esast to service the
other main work areas in Salt Wells Valley. The main distribution system was
constructed in 1945-46. The water system has been expanded since then by alter-
ations in the 1950s and 1960s. A connection to the Los Angeles Department of
Water and Power Aqueduct in the original system has since been abandoned.
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Table 4-3

Water Use in 1979 (St. Amand, 1984)

PRODUCER ACRE FEET
WILBUR STARK WATER CO. 993
NAVAL WEAPONS CENTER 5,370
INDIAN WELLS VALLEY WATER DISTRICT 3,402
SEARLES VALLEY WATER USERS 3,100
ANTELOPE VALLEY WATER COMPANY 429
HOUSEHOLDERS (ESTIMATED) 500
AGRICULTURE (ESTIMATED FROM ALFALFA ACREAGE) 9,700
SAW MILL _3,000
TOTAL PUMPAGE 26,494

The NAVWPNCEN water is derived mainly from four wells, which form the NAVWPNCEN
Domestic Water Production Facilities, located at Harvey Field, the County Air—
port at Inyokern, 8 miles west of the NAVWPNCEN Main Gate. This well field is
also known as the Inyokern well field. Three other wells are located 4 miles
west of the Main Gate near the Intermediate Pumping Plant. In fiscal vear (FY)
1979, the annual water production from the NAVWPNCEN wells was 1024 million
gallons. The pezak production was 10 million gallons per day.

The water from the Domeatic Water Production Facilities at Harvey Field is
tranaferred east to the Intermediate Pumping Plant, where water from three adja-
cent wells is also collected. The water at the Intermediate Pumping Plant can
be transferred to the NAVWPNCEN headguarters and the China Lake Community (FH
area) reservoirs, or else pumped directly to the B Mountain reservoirs (west
side of B Mountain). The FH reservoirs are nearly 160 feet lower than the
Harvey Field Pumping Plant. Swmall demands for water can be delivered by gravity
flow. Delivery of larger demands is made using the pumps to augment the flow
rate. The Intermediate Pumping Plant includes a hydropneumatic system supply-
ing water to the SNORT track for possible domestic uses, and for the track water
brake system., The FH Pumping Plant supplies the NAVWPNCEN headquarters and the
China Lake Community, Armitage Airfield, including a storage reservoir for the
airfield deluge fire pump system, and nearby range areas to the north.

Both the Intermediate Pumping Plant and the FH Pumping Plant can transfer water
to the B Mountain reservoirs, which determine the operating pressure of the FH
system. The B Mountain Reservoirs also supply water to Booster Stations 1 and 2
which operate in series, pumping water over B Mountain to the Pilot Plant Reser-
voirs., Water flows from these reservoirs through pressure regulating valves to

4=36



enter the China Lake Propulasion Laboratory (CLPL) system. It then flows through
pressure reducing reservoirs to serve the Salt Wells Propulsion Laboratory
(SWPL), the T range and the CT range test areas. Water them enters the CT
reservoir., Rooster pumps at the reservoir transfer the water up to the Skytop
Propulsion Test Range in the far southeast cormer of the China Lake Complex.
The Skytop area is served by a small hydropneumatic system.

In addition to the main well field discussed above there are eight other wells
that may be used to produce water at the NAVWPNCEN, All of these wells are
located west of Armitage Field as shown on Figure 4-9. These wells include W-2,
3A, 7A, l4A, 20A, 21A, 22A, and 23A. Of these, Baker One (W-20A), love-~Baker
(W-21A), Charlie Range (W-22A), and Baker Four (W-23A) are being used for land-
scaping and/or potable water supplies. The other wells can be used if the area
became active.

Randsburg Wash has two wells that are being used for potable water supply
(Dodson, 1984). The depth to water in these wells is greater than 250 feet.

4.4.9 Natural and Geologic Hazards.

4.4.9.]1 Seismic Hazards. Analysis of seismic potential is based on an under-
standing of local and regiomal structural geology, the identification and
delineation of faults, and consideration of the history of seismic activity.
Faults with recent activity of large magnitude, such as the Owens Valley fault
always have been considered more significant in analysis of seismic potential
than faults without historic activity. However, the period of recorded seismic
history in southern Califormia (200 years) is very short, and may be an inade-
quate base for interprating future activity. It is intersting to note that
almost every event of Richter magnitude greater than six in southern Califormia
has occured on a fault lacking historiec activity. (Earthquakes on the San
Jacinto and Imperial Valley faults are exceptions.) For planning purposes,
faults are classified as "active," if they show displacement within the last
10,000 years (Holocene period).

The China Lake Complex lies in one of the more seismically active areas in Cali-
fornia. Small earthquakes occur throughout the Indian Wells Valley and in the
surrounding hills. The great regional earthquake in Owens Valley (1872) damaged
adobe structures in the Indian Wella Valley., More recently, 2 magnitude 5.0
earthquake occurred in September 1938, directly south of the location of the
NAVWPNCEN headquarters area. The last major earthquake occurring in the vicin-
ity of the Indian Wells Valley was the magnitude 6.3 earthquake which took place
in Walker Pass in March 1946. The earthquake was strongly felt at RAVWPNCEN,
although it did no damage. Between the years 1934 and 1963, energy equivalent
to about 20 magnitude 3.0 earthquakes per 100 square kilometers has been
released in the Indian Wells Valley (St. Amand, 1984),

4.4.9.2 Stormwater Floeding. Stormwater flooding has been a significant prob-
lem for the developed area at the China Lake Complex. The outlying range areas
in the China Lake and Randsburg Wash/Mojave "B" Complexes are alsc affected by
flooding from seasonal runcff; however, floods in these areas have caused less
damage since there is less existing development.
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The NAVWPNCEN headquarters, the China Lake Community, and the City of Ridgecrest
are located in the Indian Wells Valley which serves as a drainage basin for the
surrounding wountains. The major washes which run through Ridgecrest and then
through MAVWPNCEN originate in the El Paso Mountains to the southwest, The
washes of the Ridgecrest~NAVWPNCEN area are poorly defined with small capac-
ities and coalescing alignments.

Ridgecrest Wash and E1 Paso Wash drain to the China Lake playa north of the NAV-
WPNCEN headquarters and the China Lake Community. Ridgecrest Wash enters NAV-
WPNCEN near the Main Gate and rums northeast through the Laboratory Area towards
China Lake. El Pasoc Wash crosses Inyokern Road (Righway 178) (about 2 miles
west of the Main Gate) and runs east of the airfield towards China Lake. As
reported, excess water in E1 Paso Wash from major storms in the past has tended
to flow east along Inyokern Road to increase the flow in Ridgecrest Wash. Two
guch atorms, in 1963 and 1964, caused damage to NAVWPNCEN administrative and
laboratory facilities. In addition, some flooding occurred in 1983 especially
in the SWPL area.

A series of small unnamed washes drain to the Satellite Lake and Mirror Lake
playas east of the NAVWPNCEN headquarters and the China Lake Community. Flows
in these washes in the past have resulted in some flooding of MAVWPNCEN housing
areas.

4,5 ENVIRONMENTAL PROPERTIES AFFECTING MOVEMENT OF CONTAMINANTS, This discus-
sion exasmines in a general way the potential for migration of contaminants
expected to be present in soils of some areas at the China Lake Naval Weapons
Center. Data from previous studies have been used to identify compounds and

. groups of compounds both organic and inorganic in nature which are present in

soils at a variety of locations at the facility. Physical properties including
aqueous solubility, vapor pressure, boiling points, freezing points and polar-
ity were used in conjunction with chemical properties of each compound or group
of compounds to identify predominant pathways for transport of each compound to
the environment via the local ground water system. Following identification of
dominant migration pathways, each c¢ompound or group of compounds was examinped
with respect to concentrations and relative travel times for contaminants to
reach ground water and how these contaminants would be transported in local
ground water, Rates of contaminant migration in the ground water system are
also discussed.

From previous Studies and information gathered in this IAS the following com~
pounds and/or groups of compounds have been identified as soil contaminants
potentially present in significant concentrations at scme sites:

Pesticides (including chlordane and DDT)
Solvents

Explosive compounds {TNT and RDX)

Jet fuels

Diesel fuels

Propellants (solid and liquid)

Heavy metals {from chemiczl and photographic laboratories)
Acids (from chemical laboratories)

4-38



The rate of migration of the above compounds at a specific location is stronmgly
dependent on a variety of soil and ground water properties. These properties
include:

Soil pH

Soil minerals present (clays, metal oxides)

Soil organic matter (type and concentrations)
Ground water pH (including unsaturated zone water)
Chemical characteriatics of ground water

Depth to ground water

Rate of ground water flow

Rate of rainwater infiltration

Site stratigraphy

In general, unsaturated zone soils at the facility are alkaline in nature and
may contain an abundance of salts near the surface or in caliche zones due to
the arid environment. Concentrations of soil organic matter are low and concen-
trations of clay minerals are moderate. The quality of the neutral to alkaline
ground water is relatively poor with high total dissolved solids. Total dis-
solved s0lids of these concentrations will enhance transport of inorganic con-
taminants by complexation phenomenon. With the variables of the soil ground
water system fairly well defined, with the exception of depth to ground water,
the specific contaminants will be examined. As depth to ground water is perhaps
the single most important factor im calculating the period of time necessary for
a contaminant tc reach the ground water system a comment regarding this variable
is necessary. Depending on the location of contaminant sources at China Lake,
depth to ground water may vary from less than 5 feet in the region of the sewage
evaporation ponds to an excess of 200 feet in other portions of the Facility.
The subsequent discussion has not comsidered exact locations of contaminants
but discusses relative migration from a hypothetical contaminant source loca-
tion.

4.5.1 Pesticides. Pesticides vary considerably in their composition, volatil-
ity, water solubility, and therefore in their mobility. The two compounds of
primary concern, chlordane and other pesticides like DDT, are similar in molec-
ular structure, both being organochlorine pesticides. In general, both pesti-
cides are very insoluble in water with maximum solubilities in the low parts per
billion range, Chlordane is significantly more volatile than DDT with average
retentions in near surface soils of 55 percent and 80 percent for ! year respec-
tively. Chlordane is considered volatile while DDT is considered slightly wvol-
atile. However, in a subsoil/ground water enviromment mobility is controlled by
aqueous solybility and attenuation by soils. Both chlordane and DDT are ranked
in the lowest mobility class of all common pesticides due to their low aqueous
solubility. Other organochlorine pesticides including heptachlor, aldrin, and
endrin exhibit similar mobility due to similarity in structure and aqueous sol-
ubility. In summary, both chlordane and DDT are relatively immobile in all
soils due to low solubility and the attemuative capacity of local soils which
are moderately rich in clay minerals.

4,5.2 Solvents. Ia general, solvents, usually halogenated orgamic compounds,

have high aqueous solubilities and exhibit limited attenuation by scil miner-
als. Therefore, once solvents have reached the ground water table their rates
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of migration approach transport rates for conservative species such as chlo-
ride. It is understood that some solvent compounds, such as TCE, way in fact
travel faster in ground waters than conservative species like bromide or chlo-
ride due to lower attenuation than these species. Diffusion and dispersion of
solvents once in the ground water system may reduce concentrations by dilution,
but the process which will dominate effective times for solvents to reach recep-
tors is the time necessary for these compounds to reach the water table.

In an arid region, such as the China Lake area, considerable solvent may be
retained in unsaturated zone soils for considerable periods of time by surface
tension effects. As with contamination by jet or diesel fuels the solvent com-
pounds (light hydrocarbons) will be dissolved and will move with percolating
rainwater to the water table. If, however, only severe storm events penetrate
the upper few feet of soil and the unsaturated zone thickness is on the order of
100 feet, not atypical at China Lake, these compounds may be retained within the
unsaturated zone for a number of years prior to dissolution in ground water,
However, once these compounds reach ground water they are extremely mobile.

4.5.3 Exploaive Compounds. The explosive compounds of specific interest at
China Lake are TNT and RDX. Processes controlling migration of 2, 4, 6 TNT and
RDX are aquecus solubility, adsorption by soil minerals, and biodegradability.
Solubilities of TNT and RDX are approximately 130 mg/l and 65 wmg/l respectively
at 20°C. Dilution effects will prevent ground waters from approaching these
maximum concentrations., Clay minerals present in the unsaturated zonme will
exhibit relatively high attenuative attraction for INT and considerably less
for RDX.

Biodegradability of TINT is well documented and by-products of TNT degradation
include other nitrated aromstics (1, 3 DNB, 2, 4 DNT, 2, & DNT, and 1, 3,
S TNB). Degradation occurs by loss of either & nitrate or methyl group from 2,
4, 6 TNT (trinitrotoluene). RDX has been found to be little affected by the
presence of microbes. In combination with observed migration rates approx-
imately twice that of TNT, RDX, which remains unaffected in the unsaturated zone
and in ground water, will be more mobile than TNT or its degradation products.
Documented experimentation yielded data suggesting that RDX may be as mobile as
the nitrate ion confirming that scil minerals have little attenuative capacity
for RDX.

To summarize, TNT is readily degraded to other nitro aromatic compounds and is
moderately well attenuated by soil minerals (predominantly clays). RDX, how—
ever, does not readily degrade and exhibits little attenuation, resulting in
faster travel times within the unsaturated zone and within the water table.

4.5.4 Jet and Diesel Fuels. Relatively large volumes of jet fuels and diesel
fuels have contaminated subsurface seils. The degree of ground water contamina-
tion and the compounds present in local ground water depend on the volumes of
fuels, the area over which these fuels were disposed of, the unsaturated zone
thickness, and hydrolegic properties of the unsaturated zone.

If the volume of fuel can be absorbed in the unsaturated zone without forming a
discrete layer of petroleum floating on the water table then contamination by
the fuel will occur over a relatively long period of time in conjunction with
percolation of rain water. Water soluble compounds such as benzene and toluene
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will be transported to the water table at a rate faster than less soluble,
heavier hydrocarbons. Aliphatic components which dominate the fuel composi-
tions tend to break down in the environment much more readily than the minor
component aromatics like benzepe and toluene.

If the volume of fuel disposed of totally saturates the unsaturated zone beneath
the disposal area a discrete layer of petroleum product will be present floating
on the water table. The hydrocarbou layer in the form of a lens will migrate
partially upgradient but predominantly downgradient. In addition, water sol-
uble compoumkis will be partitioned into the ground water and migrate as dis-
solved contaminants. Rates of contaminant migration are dependent upon the
specific compound's properties, ground water flow rate, and soil minerals pres-
ent.

4.5.5 Propellants. Propellants which are petroleum based will exhibit migra-
tion properties as described above under jet and diesel fuels. Propellants
which are solid, specifically beryllium, will exhibit different mobility.
Although beryllium use on NAVWPNCEN was limited, some detail is provided here
because its properties had to be considered when evaluating some past disposal
sites for the chemical on NAVWPNCEN. Beryllium is very insoluble in most envi-
ronments of soil/ground water and is strongly attenuated by clay minerals, metal
hydroxides, and organic matter due to its small charged ionic nature. Typical
surface water concentrations of beryllium are less than 1 ppb. Transport of
beryllium is thought to occur by formation of a fluoroberyllate complex. Chlo-
ride complexation which usually enhances a metal's solubility, is not stable
and, therefore, soil/ground water systems which have high fluoride will exhibit
the strongest migration potential for beryllium. Upon consideration of migra-
tional processes that are dominant at China Lake the potential for bervllium
migration, especially in small volumes, is low due to low solubility and strong
attenuation by soil minerals.

4.5.6 Heavy Metals. Heavy metals are expected to be contributed to the soil/
ground water system from both laboratory and photographic wastes. Metals of
primary concern would be silver (Ag), arsenic (As), chromium (Cr), lead (Pb),
copper (Cu), and possibly zinc (Zn). 1In the soil environment preseant at China
Lake most of these metals will be relatively insoluble. Specifically Pb, Cu,
and Zn are very insoluble at alkaline pHs. However, if acids were disposed in
the same area or metals were disposed of in acid solution the potential for
transport would be greatly increased. As is the case for most contaminants the
greater the unsaturated zone thickness the slower the transport process will be
due to strong attenustion of these three metals (Pb, Cu, Zn) by so0il minerals.

Chromium and arsenic exhibit aqueous properties different from Pb, Cu, and Zn.
These metals form anionic (negatively charged) complexes with oxygen and have
relatively low charge densities. Due to the large ionic size and negative
charge these metals are not strongly attenuated by clay minerals. The formation
of such complexes also increases aqueous solubility and therefore these metals
have a much higher potential for transport than most other heavy metals. Iron
oxides, at neutral soil pH, do retain a net positive surface charge and, there-
fore, do attenuate both arsenic and chromium. The concentration of iron oxides
and specific mineralogy will determine the degree to which attenuation occurs.
However, in general, arsenic and chromium are very mobile., Hexavalent chromium
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is the chromium oxidation state of greatest concern as it is lzgnlfzcantly more
toxic than trivalent chromium at identical concentrationms.

4.,5.7 Acids. Assuming that locations where acids were disposed of have unsat-
urated zones of moderate thickness (at least 30-40 feet) small volumes of acid
disposal will not exhibit strong ground water contamination potential. Due to
the arid enviromment and probable buildup of salts in the near surface soils,
acids percolating downward in the soil columm will be neutralized relatively
quickly unless large volumes were disposed of. As stated previously, if acidic
solutions containing metals were disposed of, enhanced metal transport will
occur. Acid disposal will cause some dissolution of unsaturated zone minerals
and salts but for the most part this increase in total dissolved solids will be
basic elements such as aluminum, and silica and will not significantly affect
the already poor ground water quality.

4.6 CONTAMINATION MIGRATION POTENTIAL. To summarize the potential of contam-
inant migration, the receptors and pathways will be described. The contami-
nants’ persistency, solubility, and attenuation were discussed in general in
Section 4.5. As there is no data on dispersion, it will be assumed that the
contaminant will disperse about three degrees around the idealized flow path.

Figure 4-10 shows the generalized flow patterns and receptors. The major recep-
tors are the Sseeps containing the Mohave chub which is an endangered species.
These are the G-1 and Lark seeps along with the connecting drainsge ditch. The
other receptors are the Ridgecrest and Intermediate Well fields, and isolated
Wells 7A and 22A which can be used for irrigation and domestic purposes.

In order to determine the sources of potential contamination to the seep area,
limiting flow lines were comstructed as shown on Figure 4=10. This illustrates
that ground water flowing between these flow lines and north of the barrier in
both the shallow and deep aquifers will migrate towards the seeps and their con-
necting drainage ditch. Contaminants in the ground water withina this area have
a potential to migrate to the seeps, Ground water outside these flow paths will
enter the China Lake Playa but should not enter the seep ares. It should be
remembered that flow patterns can change and, therefore, these idealized flow
paths can also change. These changes can either increase or decrease the area
of flow towards the seeps.

In addition te ground water flow toward the China Lake Plavs and to the seeps,
another key ground water flow direction in the deep aquifer is toward the well
fields south of the barrier. There is no shallow aguifer south of the barrier.
The well fields produce water for public consumption and are, therefore, impor-
tant receptors, Ground water south of the barrier will flow towards these
wells. Therefore, any source of contamination in this ares may affect the well
fields. These migration paths are shown on Figure 4-10.

Ag discussed in the hydrogeology section, ground water flow in the shallow aqui-
fer just north of the barrier has the potential to change directions and flow
towards the south. This is due to artificial recharge from irrigation, leaky
sewvers, and the wastewater ponds. Thus, there is a potential for the naturally
poor quality shallow ground water to flow to the Ridgecrest well field. Also,
there are sites in this area contaipning contaminants. Therefore, this change in
flow regime also can cause the contaminants to flow towards the well fields.
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As shown on the figure, ground water alsc flows toward Salt Wells Valley. There
are no known receptors in this area that will be affected by contaminated ground
water.

Presently, there is not enough data available to determine the travel time for a
contaminant to reach one of the receptors. The travel time is affected by the
hydraulic conductivity, porosity, organic and clay content of the aquifer mate-
rial and unsaturated zone material, the gradient of the water table, and the
properties of the constituents as discussed previously. A general range of
ground water velocities has been computed and discussed in the hydrogeology sec-
tion, 4.4.4.
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CHAPTER 5, WASTE GENERATION

This chapter describes past industrial, ordnance and radiological operations
that have generated hazardous wastes at Naval Weapons Center (NAVWPNCEN) China
Lake. The purpose of this description is to provide an historical perspective
with regard to the generation and use of hazardous waste compounds at NAVWPNCEN.
The chapter also serves to define waste volumes and locations of disposal.

5.1 INDUSTRIAL OPERATIONS.

5.1.1 Liquid Chemical Waste Generation. Industrial operations that generated

liquid waste 2t NAVWPNCEN can be divided into six areas:

Administration and Public Works Area
Michelson Laboratory

Armitage Field

Range Areas

Salt Wells Propulsion Laboratory (SWPL)
China Lake Propulsion Laboratory (CLPL)

S5.1.1.1 Administration and Public Works Area. This area contains administra-
tion buildings, former civilian dormitories, former barracks, community facili-
ties, and the public works compound. Public works contains engineering and con-
struction functions as well as metal and maintenance shops. Table 5-1 shows the
source, type and amount of industrial and chemical waste that was generated in
this area during past years. In summary, a total of 16,600 gallons a day of
industrial wastes were discharged to the sanitary sewer in the administration
and public works area prior to 1980. Of this amount, approximately 10,000 gal-
lons per day (gpd) was boiler blowdown water contaminated with phosphates, sul-
fites, and tannins. Detergents, oil, solvents, grease, acids and caustics made
up the remaining amount (approximately 6700 gpd). From the mid 1940s through
1980, most of these industrial wastes were diascharged to the sanitary sewage
system. Since 1980, the industrial wastewater generated in this area has been
directed to a2 new industrial sewer which leads to two lined evaporation ponds.

5.1.1.2 Michelson Laboratory Area. Michelson Laboratory was constructed in
1947. It is the major laboratory at NAVWPNCEN China Lake containing the follow-
ing departments: Systems, Fuze and Sensors, Technical Information (photograph-
ics), Engineering (machine shops), and Research and Weapons. Additiomally,
activities such as circuit board processing, electroplating and metal cleaning
take place at the lab. From 1947 to 1980 an industrial waste collection system
carried liquid waste water from these activities to two unlined ditches. Tables
5-2 and 5-3 show the inventory of industrial liquid wastes that were discharged
to the two open unlined ditches prior to 1980. Approximately 9400 gallons per
day of industrial wastes were discharged into the east ditch and 62,000 gallons
per day of industrial wastes were discharged into the west ditch, Most of the
wagtes from the west drain were from electroplating or photographic operatioms,
while the east drain was mostly cooling water contaminated with acids and
algicides.



Table 5-1

Industrial Wastevater Genarated at Che Administracion/Public Works Arss

Estimated
Maximus Point of
Building Daily Flow Dispossal
Number Activicy Genersting Waste Type of Wasta (GPD) Priov to 1980
00979 Dascaling Tank and Washdown - Sulfuric Acid, Kerosena, 100 Sanitary sewer
Pipe Shop Chamtoul 3-i2
90978 Stesm Claaning Rack . Grease, 0il, 100 HBolding Tank
: Trichleroethylens,
Carboa Tatrachloride
00993 Paint 3pray Booth Watar Paint Chipe and 400 Sanitary Sewer
Wall Tank Sludges
01198 Dip Tank, Solvent Tanmk and Caustics, Trichiorcethylens, . 200 Sanitary Sewer
Washdown - Machine Shop Parchloroethylene, 0il and
Crusse
00991 Eeching Tank, Degressing Trichloroethylene, Sulfurie 500 Sn:‘.nr-y Sevar
Tank and Washdown - Matal Aeid, Hieric Acid, Bydro=-
chloric Acid, Acatons,
Trapropancl
00989 Wasts Bactery Acid and Wash= Sulfuric Aeid, Nicrie dcid 160 Sanitary Sewar
down = Bactary Shop
00989 Caustic Tank, Acid Tank Sylfuric Acid, Caustics 1,300 Sanitary Sewar/
and Washdewn = Radiater Shep sad Wash Water Storm Drain
01197 . Vehicle Washdown Arss Darsarsppts., (Ul “md. rowsns L 0N “yariicary Sewer
81343 Steam Cleaning Racks Detsrgents, O0il Gresss 3,000 Sanitary Sewer
and TCE
QL0166 Boiler Planc No. 2 Blowdown Phosphates, Sodium Sulfira 5,000 Sanicary Sewer/
Water and $oftener Backwash and Tamnins Storm Drain
00032 Boiler Plant Ne. ! Blowdown Phosphates, Sodium Sulfice 5,000 Sanitary Sewver
Waste and Tannins
00878 Vehicla Wash Area at Datergents, O0il, Grease; 1,000 Cpan Draipage
Fire Stacicos; Drill fires Unburned cottamivated fusl 300 Diech
for training and tescs (JP~4, IP=5, AVGAS)
Tocal 18,000

———————————

Source: Lowry and Associstes, (1978) Volume I.
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Tabla 5-2

Wastewater Generated at Michslsoa Ls#b ind Discharged
ta the Wewt Induscrial Drain Prior zo 1980

Point of Generation

Tatinmated Maximum
Daily Flew (CPD)

Composition

Laboratory Ares, West Side
Main Corridor

Circuit Board Procsssiog
Shop (Building 000S)

Electroplating
Circuits (Byildiag 0000%)

Metal Cleaning Facility
(Buildiag 0000S5)

Electroplacing Shop
(Building 00003}

Solid Scace Laboratory
{(Buildiag 0332) Mievo~
Zlectronics

Photo Shop 3outh Sida, Wing
L 3lack & Whire stills
(Building 00005)

Photo Shop, North Side, Wing
1 Color & Motion Pictures
(Buildiag 00005)

Tocal

Source: Lowry and Associaces, 1978.

Z,000
500

10,000

10,000

7,000

20,000

500

3,000

500

5,000

3,500

62,000

5-3

Cooling Water

Discharge from Chemical Sianks, lacludiag
Dilute Acids, 3ases and Solvenzs

Dilute Stripper, Solder Brite, Trichlor—
tthylena

Dilute Copper Sulface, Metal Wastes and
Acids

Rinsa Vater, Including Diluce Chromic Acids,
Caustics and Degrsasers (Trichloroschylena)

Ainse Watsr, Dilute Cyanida, Hydrochloric
and Sulfuric Acids, Sodium Chrowate, Sodium
Bydroxide, Nickel Acetats, Caustics,
Trichlorosthylane, Chromic acid

Dilute Bydrofluoric and Hydroehloric
Acids, Alcohols and Solvencs

Cooling Wacer
Delonized Water

Photo Processing Chemicals

Photo Processing Chewicals



Table 5-3

Invencory of Wastewater Generatad st Michelsos Lab and
Discharged to the Fasc Industrial Drain Prier to 1980

Estimated Maxigum

Point of Generation Daily Flow (GPD) Composicion
Batcery Roem, Wiag 6 100 Dilute Sulfuric Acid
(Building 00005) Diluce Stripper, Solder Brita,
Circuicr Board Processing 4,000 Trichloroethylens
Laboratory Area, North 3ide ) 1,000 Cooling Watar

Wing 6 (Buildizg 0000%)
100 Discharge from Chemical Sinks to Include
Diluce Acids, Bases and Solvents

Laboratory Area, South Side, 1,000 Cooling Wacer
Wing & (Building 00035)
100 Discharge from Chemical Siaks to Include
Dilute Acids, Basss and Solvencs

Laboracory Area, West Sida 1,000 Cooling Watar
Main Corridor (Buildiag 00003}
100 Discharge from Chemical Siaks to Imelude
Diluce Acids, Basas jad Solvents

Cooling Towars on Top of 2,000 Algicides and Scale Inhiditors
Shop Buildiag (Buildimg 00005)

;|

Total

Source: Lowry and Associates, 1978,
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The operations normally carried on in the electroplating shop are as follows:

Anodizing - Both clear and c¢olor coats, oxide coating of steel, stainless
steel, copper and brasa.

Copper plating from cyanide solutiom.

Silver plating from cyanide solutiom.

Gold ﬁlating from cyanide solution.

Nickel plating - bright and conventional.

Nickel plating - electroless,

Tin plating from an alkaline stannate solution,

Chrome plating - decorative and hard chrome from chromic acid solutiom.
Degreasing using trichloroethylene.

Bright dipping using chromic acid and dichromate solutions.

Descaling.

Passivating.

Associated with the wet operations are alkaline cleaning tanks, acid dips using
sulfuric, hydrochloric and nitric acids, and a aumber of cold and hot water
Tinses.

’
The plating solutions were normally never discarded although it is conceivable
that under some circumstances it may have been necessary to dispose of a tank.
Under normal operating procedure the tanks were replenished with water, wetal
salts and additives to maintain their efficiency. Losses were normally due to
dragout, i.e., the solution that was carried out of a process tank by the work
being plated or treated. Water was a2lso lost by evaporation and the water
losses were made up from a deionized water system.

The alkaline cleaner solutions and the acid dip and acid strip tanks were dumped
and made up fresh with varying frequencies. The acid strip and descaling tanks
contained high concentrations of heavy metals and were handled in the same
manner as any plating or anodizing solutioms.

The main sources of waste water discharged from the plating room were the
10 rinse tanks and the condenser in the degreaser. The minimum operating flow
of the plating room during working hours was about 30 gpm with a maximum flow
approaching 50 gpm. All of this water was discharged to the industrial waste
drain and contained heavy metals originating in the plating and anodizing solu-
tions. The discharge from the electroplating shop was one of the major sources
of industrial wastewater from the Michelson Laboratory.
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Trichloroethylene was used in the degreaser and occasionally the degreasar was
desludged. The sludge was disposed of as a solid waste. Any trichloroethylene
disposed of was placed in drums for separate disposal. It is likely that this
waste was hauled off to the Pilot Plant Road Landfill or SNORT Landfill sites.

The following is a list of the electroplating shop chemicals used and the
approximate consumption per year:

Trichloroethylene 1800 gallons
Acetone 70 gallons
Hydrochloric Acid (20°-22° Be) 60 gallons
Sulfuric Acid (66° Be) 200 gallons
Nitric Acid (Concentrated) 330 gallons
Sodium Hydroxide 100 gallons
Sodium Hydroxide (Approximately 50%) 30 gallons
Chromic Acid 200 pounds
Chromic Acid (Etching Solution) 500-100 gallons
Boric Acid 50 pounds
Acidic Acid (Concentration) 3 gallons
Ammonia Hydroxide (Concentration) 50 gallons
Vapor Degreasing Solvent-Freom: 300 gallons
Turco Solvent 30 gallons
Potassium Hydroxide 75 pounds
Ferric Chloride (Etchant) Up to 1000 gallons
Copper Cyanide 75 gallons
Silver Cyanide 50 gallons
Cadmium Oxide None Used in 1977
Sodium Cyanide 100 pounds
Potassium Cyanide 75 pounds
Nickel Sulfate ) . 200 pounds
Nickel Sulfamate (Solution) S gallons
Nickel Acetate 200 pounds
Fluoboric Acid (48%) 30 gallons
Ethyl Alcohol - 190 Proof 500-1000 gallons
Ethyl Alcohol - Reagent Grade 20~-25 gallons
Copper Pyrophosphate (Solution) 200 galloms
Black Oxide Coating for Steel

(Alkaline Materials) 200 pounds
Black Oxide Coating for Stainless

(Alkaline Materials) 10 pounds
Black Oxide Coating for Copper and Brass

(Alkali) 10 pounds
Potassium Stannate 100 pounds
Alodine Solution Containing Ferricyanide

Salts, Acidic Chromate and Fluorides 100 pounds
Dyes for Color Coating 100 pounds

Source: Lowry and Associates, 1978.

Included in the list of materials are the materials used in the prianted circuit
processing and plating shops. This is & very small shop but the priated circuit
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etching operations are ome of the major sources of chromic acid at the labora-
tory. Prior to 1980 this material was discharged to the industrial waste
drazins. The amount of hexavalent chromium used and disposed of in the printed
circuit processing appears to be as much as ten times that used in the larger
electroplating shop. The waste solution contains other heavy metals as well.
The small printed circuit plating shop is a very intermittent operation. The
operations are similar to the large shop and include electroless copper plating,
acid copper pyrophosphate, nickel, tin-lead and rhodium plating. The copper
pyrophosphate solution was disposed when contaminated.

Since 1980, these Michelson Lab industrial wastes have been discharged into a
new industrial sewer system which leads to two lined evaporation ponds.

5.1.1.3 Armitage Field. Armitage Field (AF) supports all air operatious
including developmental test and evaluation (DTE) and operatiomal test and
evalustion {OTE). 1Included here are operations, aircraft intermediate mainte-
nance, laboratories, storage and support facilities. Prior to 1980 wastes gen—
erated in this area either diacharged to an open ditch or to the sanitary system
(Imhoff Tank/Percolation Pond). After 1980, wastes were discharged into a newly
constructed sanitary sewer that flows to the City of Ridgecrest's treatment
plant., Petroleum wastes are collected in oil-water separators before entering
the sewage lines. Industrial wastes that were generated at AF are shown in
Table 5-4.

The AF sanitary system, prior to 1980 handled 17,000 gpd of wastewater, includ-
ing approximately 1500-3000 gpd of wash water and boiler blowdown (Lowry and
Associates, 1978; Table 5-4 does not reflect these flows as all the sources were
not documented in the Lowry report)., It also received 500 gpd of wastewater
contaminated with detergents, solvents, grease and oil (shown om Table 5=4).
This waste ultimately went to a percclation/leach pond.

Approximately 6000 gpd of detergent, solvents, grease and oils and 1000 zpd of
sodium phosphate, sodium sulfite, and tannin-~contaminated wastewater were dis-
charged to the open drainage ditch or the storm sewer which utimately reached
the open drainage ditch. These flows are further described in Table 5-4.

Waste fuel (contaminated JP-4 and JP-5) was also generated in the AF area.
Approximately | million gallons of this waste fuel were generated between the
years of 1945-1982. This waste fuel was ultimately disposed of in dry wells at
the fuel farm (Leedshill-Herkenhoff, 1982).

5.1.1.4 Range Areas. NAVWPNCEN Ching Lake contains a number of Range areas
classified into broad categories as follows: Air Ranges; High Speed Track Com-
plex; Ground Ranges; Warhead Test Facilities; Area R Test Complex; Burro Canyon
Test Complex; Thompson Laboratory; Environmental, Safety and Non-Destructive
Test Facilities; Fuel Air Expleosive Test Complex; Propulsion Test Range;
Special Purpose Ranges; and Randsburg Wash.

Each range has a specific purpose and consequently is operated accordingly.
Many of the ranges overlap physically hence, coordination in these operations is
necessary. Omnly a few of these ranges have generated industrial wastes. These
ranges have been identified as ER, ¢-1, G-2 and R (Lowry and Associates, 1978).



Induscrial Waeces Geoerated ac Armitage Tield

Table 5=4

Tope of Waste

Eacimated
Maximuem
Dailvy Plow (CPD)

Point
of Dispo~-
sal Prior

Building
Number Activity Generating Waste
—_— Aircraft Wash Area South

aof Eanger ¥o. 3]

20000 Shop Areas in Esager Ne. 3
Discharging to Floor Drains

20011 Wash Area in $hop

02186 Scesm Clesning Ares at
Ground Support Arsa

20007 Boiler Plant No, 3
3lowdown

Fusl Fara Concaminated Jet Fuel

Sourcea: Lowry and Associates, 1978.

Detargent, Trichloro-
athylens, Greass, and Oil
Contaminated Wastewstar

Cruase, Qil, snd TCE
Contaminatad Jastewvater

Solvents, Detargent,
Grasss, sad 0il Contam—
inated Wastewstar

Dacargent, TCE,
GCrease and 0il Contzm~-
insted Wastewatar

Posphatas, Sodium
Sulfite, and Tannians
Contaminated Wastewater

JP-4 snd JP-5

4,500

1,000

500

300

100

co 1980
Opan Drainage
Diceh

Open Drainags
Diteh

Sanitary Sewver
(Parcolacion
Pond)

Cpan Drainage
Digeh

Storm Drain

Dry Wells st
Fual Fars

———



All of the above mentioned range areas generating sanitary and industrial wastes
used septic and leach field systems or cesspools prior to 1980, Due to a high
water table and/or poor percolation characteristics of the soil at many of the
range sites, some of the leach fields did not function correctly. This failure
of leach fields has resulted in septic tank effluent surfacing near some range
structures.

Several types of induetrizl wastes were generated within the range areas,
including chemicals such as photo film developer, fixing solutions, algicides,
laboratory wastes and cocling tower blowdown. Table 5-5 lists the sanitary and
industrial wastes generated by the range areas. Most of the effluent in these
areas was from cooling tower water. A total of 47,300 gpd of effluent was gen-
erated in these various range areas prior to 1980. Much of the industrial
wastes generated consisted of cooling tower blowdowm (20,200 gpd). Approx-
imately 100 gpd of solvents, etching wastes, photo lab wastes and paint sludge
were generated in these areas. The remaining wastes (27,000 gpd) were sanitary
wastes. In 1980 these ranges were tied to the sanitary sewer system go that
septic tanks and leach fields are no longer used.

5.1.1.5 Salt Wells Propulsion Laboratory (SWPL) and China Lake Propulsion
Laboratory (CLPL). Industrial wastewaters containing chemicals that were used
to test explosives were discharged to settling basins at CLPL and SWPL prior to
1980, Effluent from the settling basins flowed to unlined ditches. Once in the
ditches, the wastewater evaporated or percolated into the soil. Industrial
wastes other than explosive waste were discharged directly to unlined ditches.
In addition, chemical-contaminated wastewaters were also discharged to the
septic tank and leach field system at SWPL and CLPL. '

Chemicals discharged at the SWPL include photo developer and fixing seolutioms,
waate sclvents (trichloroethylene), sulfuric acids, boiler blowdown and miscel-
laneous chemical wastes. Table 5-6 lists the locations, amounts and types of
industrial wastes generated at SWPL. The combined flow from SWPL was 14,150
gpd. From 1946 to 1981, China Lake Propulsion Laboratory area discharged waste-
water containing RDX (cyclotrimethylene trinitramine) materials and AP (apache
coal powder) to unlined ponds from Buildings 10570 and 10580. The volume of RDX
and AP wastes is not known. In addition, there were three leach fields that
received similar wastewater contaminated with phosphates, sodium sulfides,
dilute TNT, RDX and AP explosives, trichlorcethyleme (TCE), cil, grease and
photo lab chemicals. The three leach fields were near the CLPL administrsation
grea {Building 105), near the CLPL experimental line (Building 304), and at the
CLPL static firing area, They had a combined flow of about 7500 gpd.

5.1.2 Solid Waste Generation. The types of solid wastes may be categorized by
the generation area as follows: Family housing wastes; Base facilities wastes;
Shop and industrial wastas,

Family housing wastes were generated at the rate of approximately 8858 tons per
year during past operations. These wastes included all dry trash, lawn and
garden wastes, and garbage generated at the family housing complexes. Other
base facilities (excluding industrial shops) generated solid wastes at the rate
of approximately 4357 toms per year. These wastes included street sweepings and



Table 5-5

Sanicary and Induscrial Wastevatsr Geoeraced
at Range Arsas IR, R, Gl, G2

Estimated Point of
Maximum Disposal
Range Daily Flow Prior to
Area Poinc of Generstion Ivpe of Wasts {GPD) 1980
R Thompson Laboractory Buildings Senicary Wastas 8,000 Septic Tank/Lasch Figld
31433 and 314239
j13 Thompecn Laboratory Building Cooling Tower 14,400 Opan Drainage Ditch
31433
.4 3 Aati-fadiacion Laborstery Sanitary Wasces 3,300 Sepric Tank/Leach Field
Buildings 31434 end 11440
ER Building 31434 Eeching Wascas Ragligible Septic Tank
(1
R R Rangs Complax (All Byildings) Senitary Wastes 9,400 Sepeic Tank/Lasch Field
R Building 313504 Diluce Salvents Negligible Septic Tank/Laach Tiald
(1)
R Warhead Developueac ®hoto Lab Jastaes Negligible Casapool
Building 31600 (1)
R Egzth and Planetary ) Cocling Towar 5,800 Opan Draicage Ditaoh
Science Building 31598
R Zarth and Planetary Dilute Saivents 100 Leach Tield
Science Building 31598
Gl Gl Range Complex Ssnitary Wasts 1,800 Septic Tank/Leach Field
+)9 Telemstaring Building Photo Lab Westes Negligible Sepric Tank/Lesch Field
Buildiag 30881 (1)
G2 G2 Range Complex Sanicary Wastas 4,500 Sepcic Tank/Leach Fiaid
G2 Building 30954 Paint Sludge ) Open Drainege Dictch

(1) Less than 30 gallomns per day
(2) 400 gallona per ymar

Source: Lowry and Associates, 1978.
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Building
Number

Table 5-6

Indusctrial Wastewatar Genevatsd at the Salt Wells Propulsion Laboratories

hetivity Generating Waste

11380

14330

15950/15956

15936

15980

13741, 13742

157463, 15744

15790

15810

15700

15730

15730

15510, 15521
15522, 15323
15524, 15%60

15590

15530

Tocal

Machine Shop Degressing
Tanks

Blowdewn and Cooling
Wacer from Boiler No. &

Wash Water From Explosives
Cleaning Arsa

Propellant Cleaning Tank
Wash Water From IZxplosives
Wash Watsr From Explosives

Seczling Tank

Photo Daveloping and
Pixing Solutiem

Wash Water From Explosives
Cleaning

Wash Water from Explosives
Settling Tank

Cooling Water

Wash Wacar frewm Flock Drains

Wash Wacer from Explosives
Sattling Tank

Wazh Water from Explosives

‘Settling Taak

Aydrwulic Prass

(1) Less than 10 galloos per day

Source:

Lowry and Associates, 1978,

Estinated
Maximm Past Point
Daily Flow of Disposal
Type of Waste {GPD) Prior to 1980
Trickloroechylena (TCZ), (1) Cpea Diceh
Greasa, 0il
Phosphatas, Sodium 5,000 Open Draivage Ditch
Sulfites, Tannins
Dilute Explosives (EDX, so0 Open Drainage Dizch
AP, TNT) and Solvents
TCE and BDX, AP (1) Open Drainage Ditch
Explosives
ADX and AP Explosives 500 Open Drainage Dictch
Clesniang Solvencs (TCE)
Diluce XDX, AP Explosives 1,000 Qpen Drainage Ditch
Diluca Minte Chemicals (1) Cpen Drainage Ditch
Dilucte Explosives 500 Open Drainage Digch
Dilute Solvents (TCE)} 2,000 Open Drainage Ditch
and Exploaives
Locreased IDS 2,000 Opan Drainage Ditch
Dilute Propellamcs, 50 Open Draisage Ditch
Ammonis
Diluce Explosives 2,000 Cpan Drainage Ditch
and Solvents (TCR)
Diluts Explosives 100 Open Drainage Ditch
atd Solvents (TCE)
Chemically Uachanged 300 Opan Drainage Dicch
14,150
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storm sewer catch basin cleanings; hospital wastes; incinerator residues; clas-
sified wastes; tree trimmings and park wastes; dining facilities wastes; demo-
lition wastes; garbage; and sanitary sludges., Shop and industrial wastes were
generated at the rate of approximately 2080 tons per vyear. These wastes
included ferrous and non-ferrous metal scraps; batteries; aircraft scrap parts;
computer tab cards; and a variety of hazardous chemical elements and compounds.

The hazardous chemical elements and compounds in solid form that were generated
are detailed in a 1977 industrial survey (NAVWPNCEN, 1977). The survey shows
about 1025 pounds/year (sodium hydroxide and explosive powders) generated by
the Laboratory Directorate; 1000 pounds/year of 10 chemicals generated by the
Laboratory Directorate, Engineering Department; 18 pounds/year of about
50 chemicals from the Laboratory Directorate, Engineering Department, Engineer-
ing Services Division; 7300 pounds/year of metal wastes from the Laboratory
Directorate, Weapons Department; 150 pounds/year generated by the Test and
Evaluation Directorate, Aircraft Department; and 130 tons/vear of explosives,
and 163 pounds/year of sodium sulfate from the Test and Evaluation Directorate,
Range Department.

In summary, approximately 15,295 toms of solid wastes of all categories to
include hazardous as well as mon-hazardous have been generated annually at the
NAVWPNCEN.

5.2 ORDNANCE OPERATIONS. Operations involving the research, development,
testing, and evaluation (RDTE) of weapons and ammunition st the Naval Weapons
Center (NAVWPNCEN) evolved immediately following the estab.ishment of the NAV-
WPNCEN in 1943. 1Initially, the NAVWPNCEN provided testing sreas for ordnance
materials and systems while operating a propellant pilot piant. In 1945, the
NAVWPNCEN embarked upon rocket development work and launched s comtinuing pro-
gram in the RDTE of ordmance-related material. Since 1945, the comdination of
all ordnance operations conducted--over the years--by the var.-us NAVWPNCEN
organizations has vesulted in a generation of ordnance wastes.

Ordnance waste as discussed in this section and Sections 4.7 and ~,2 of this
report primarily relates to all explosives, pyrotechnics and propellants as
well as those munitions and devices in which these materials may de encased.

Disposal sites used for ordnance operations include the Bervllium contsaminated
Equipment Site, T-range, B-Mountain, Burro Canyon, and CT=4 Disposal Sites.
Beryllium related tests were short-lived and were discontinyed in the mid-
1960s. In additiom, liquid discharges to open drainage or ponds occurred at the
Michelsen Laboratory, China Lake Propulsion Laboratory, and Salt Wells Propul-
sion Laboratory. It should be noted that several range areas are off limits due
to past ordnance contamination {i.e. unexploded bombs, etc.).

5.2.1 Laboratory Testing and Manufacturing. The NAVWPNCEN testing and noncom-
mercial production of ordnance constituents began in the early davs of the
Center when the principal function of the China Lake Pilot Plant was the pilot
production of propellant grains. Chemical research as early as 1943 led to the
development and manufacture of improved propellants, explosives, and pyrotech-
nics (PEP). Waste generators that svnthesized elements and compounds for the
noncommercial manufacture of PEP materials were the China Lake Propulsion Lab,
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Salt Wells Propulsion Lab, 2nd Michelson Laboratories. écme chemicals and com-
bination of chemicals associated with ordnance meterial development and gener-
ated as wastes by the three laboratory operations appear in the following list,

Hydrazine

Selenium

Sodium Thiocynate
Bromine

Sodium Chlorate
Sodium Bromate
Sodium Peroxide
Ammonium Perchlorate
Antimony Trioxide
Arsenic Trioxide
Methanol

Trichlorpethylene

Perchlorcethylene
Isopropanol

XZvylene
Iron Pentacarbonyl
Allvl Glyeidyl Ether

i

Carbon Tetrachloride
Petroleum Destillate
Chloroform

Acids:
Hydrochloric
Nitrie
Sulfurie
Chromic
Floroboric
Carbolic
Oxalic
Hydriodic
Hydrobromice
Hydrofluoric
Perchloric
Phosphoric

Cyanides:

Sodium
Potassium
Silver
Copper

Fluorides:
Potassium
Ammonium
Sodium

Hydroxides:

Sodium
Ammonium
Potassium

Chlorides:
Ferric
Barium
Cadmium
Mercuriec
Zine

Oxides:
Cadium
Lead
Mercuric

Bifluoride:
Potassium
Dichromate
Potassium

Acetatesg:
Butyl
Nickel
Lead
Ethyl

Sulfates:

Nickel
Cadium
Ammonium

Nitrates:

Ammonium
Calcium
Copper
Lead
Potaasium
Silver
Sodium

Average quantity of these ordnance chemical wastes generated by the three lab-
oratories since 1945 is estimated to be between 29,000 and 42,000 pounds a year.

5.2.2 Ordnance Testing,

requiring disposal.

Testing of ordnance also produces
The current quantity of wastes generated by ordnance RDTE

solid wastes

efforts is estimated at 56,000 pounds a year. Earlier years of vastes generated
are believed to have been similar in both quantity and type. The type and quan-
tities generated in the ordnance waste categories appearing in the following

table are:
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Estimated Average
_ Annual Volumes
Ordnance Testing Waste {1bs)

1. Propellants, expleosives, and pyrotechmnic
{(PEP) wmixtures 17,000

2. Flares, arming devices, and fuzes 500

3. Blasting caps, igniters, electric squibs,

and detonating cord 300
4, Small arm and cannon smmunition, gun

projectiles, and catapult devices 400
5. Rocket and missile warheads and mortars 12,300
6. Bomblets, bombs, and bomb components 14,700
7. Mines and other miscellaneous ordnance 10,800

5.2.3 Demilitarization: Steam Out, Wash Out, Drill Out. Demilitarization of
ordnance material is the responsibility of trained Explosive Ordnance Disposal
(EOD) unit personnel. In demilitarization operations involving steam out, wash
out, and decontgmination, residual washwaters and residues from incomplete
decontamination result in waste geperation., Demilitarization has been a pre-~
requisite for the resale of residusl ordnance material resulting from ordnance
testing operations. Waste from such operations are principally generated at the
point of demilitarization., Demilitarizatiom has been conducted at Burro Canyon
and at the CT Ranges located near the Salt Walls Propulsion Laboratory. The
volume of demilitarized waste is not known. Oun rare occasions the ECD unit has
referred ordnance ammunition for demilitarization to the Army Ammunition Plan
in Hawthorn, Nevada. However, safety constraints on the shipment of ammunition
have resulted in a very limited program of shipping ordnance for demilitariza-
tion.

5.3 RADIOCLOGICAL OPERATIONS. No radioisotopes other than sealed sources
(radium dials) or depleted uranium existed between 1945 and the present at NAV-
WPNCEN China Lake. Additionally, some industrial x-ray sources also were
onsite. Consequently, no radioisotopes other than depleted uranium were dis-
posed of at NAVWPNCEN China Lake. Depleted uranium (DU) is processed uranium
with U 235 isotope removed. The resultant is a processed uyranium slightly above
natural background levels but below the radioactivity of processed uranium
{fuel). It also contains trace amounts of a radicactive daughter product,
thorium. The DU was handled in Buildings 570, 551, 168, 168 A and 309. After
testing the DU levels, the propellant DU material was disposed of by burning.
Burning took place at T-range burning ground in pits 1 and 2. A total of
approximately 250 pounds of powdered DU/thorium mixture was disposed of by
burning at this site um 10 different occasions between 1962 and 1967. Also, in
a manner similar to live ordnance contamination on the ranges, depleted uranium
projectiles contaminate some range areas. :
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CHAPTER 6. . MATERIALS ‘mmm.mc.

1s:ered contract.

6. 1 1 1 Refuse and Garbage. Refuse and garbage are placed 1n varloua szzee of
_'storage containers outside buildings and collected -by a.prlvatefcontractor for
 disposal in the Ridgecrest sanitary landfill. Prior to.1980 the’ contractor
" hauled much of this waste to several disposal sites on. the NAVWPNCEN." @fter
1961 the coatractor also operated and maintained these dlsposal sites. The

sites received mostly Group 2 and 3 wastes. Chapter 8 prpv;deg‘a desqupthq.ofz'

these waste types for =ach site. Ty

Five hundred sixty-eight 3-cubic yard containers are located throughout the . - _
administration and housing ares of NAVWPNCEN China Lake. Additionally 21 three-_.. .- =

cubic yard containers are required for wet wastes. Thirty-six 6-cubic yard com= . .=* "~

tainers are required for dry materials and there are approximately. 832 thirty-
gallon garbage cans in use. Collection is twice weekly resulting in an annual

collection of over 13,000 tons of refuse and garbage hauled by a prlvate con-__'

tractor. , _ - BN
6.1.1.2 Industrial Wastes. Prior to 198¢, solid industrial wastes were trana-
ported to various solid waste disposal sites throughout NAVWPNCEN Chinz Lake
(discussed in Chapter 8). Temporary storage areas were established at the CT-4
and Baker Range disposal sites for recoverable aluminum and steel. The Defense
Property Disposal Office (DPDO) intermittently picked up these recoversbles and
stored them in the DPDO yard prior to sale. Since 1980, these sites have been

closed and salvagable material is transported directly to the DPDO area. ,.;“”‘“_ 

6.1.2 Chemical and Hazardous Waste. Since 1978, hazardous wastes have been
segregated and stored at the Hazardous Waste Transfer Facility on the NAVWPNCEN

and are subsequently disposed of by contract at a licensed offsite disposal -

facility. Table 6~1 shows the annual amount of these wastes stored recently
(1983) at NAVWPNCEN China Lake which provides some perspective for past gener-
ation rates. Chapter 5 provides a complete description of the waste types,’
amounts and locations generated by NAVWPNCEN China Lake's past operationms.

Prior to 1978 no attempt was made to segregate and store chemical or hazardous

wastes at the generatior point for a separate collection. Chemical wastes were

placed into dumpsters along with miscellaneous Group 3 solid wastes. These con-
tainers were transported by contractor to solid waste disposal sites on the NAV-"

WPNCEN. Transportation and disposal of these chemical wastes occurred in this
manner between the mid 1940s to 1980. _ e
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Table 6-1
Recent {1983) Storage of Hazardous Wastes

Annual Amount of
Wastes Stored

Description of Wastes (gallomns)
Acids spent from plating operations : 14,750
Oily Wastes 2,000
Spent cyanide plating solutions 300

Laboratory wastes, miscellaneous
chemicals 6,000

6.1.3 Storage Tsnks. At present count there are 53 underground storage tanks
at NAVWPNCEN China Lake. Table 6-2 describes the tanks with the tank size, num-
ber, and the types of fuel stored. There is no evidence of leakage at any of the
tanks. Currently, there are 13 storage ranks for #6 oil used to fuel boilers at
NAVWPNCEN China Lake. Additionally, aireraft fuel for the Armitage Field facil-
ity is stored in six underground tanks located gt the eastern side of the air-
field complex. Four of these tanks have a capacity of 50,000 gallons, two are
110,000 gallons in size. A number of underground storage tanks also exist for
motor vehicle fuel.

Table 6-2

Underground Storage Tanks at NAVWPNCEN China Lake

Location Size (gallonms) Number Fuel Stored

Boiler plants 100,000-120,000 3 #6 fuel oil

10,000~26,000 10 #6 fuel oil
NAF fuel farm 110,000 2 JP=4 and JP-5

50,000 4 JP~4 and JP-3
Gas stations or 1,000-25,000 20 Regular, unleaded and
loading racks diesel gasoline
Other 300~-15,000 14 Diesel, Avgas

_ IP-5

Total 53



6.1.4 Scrapyard aund Salvage Operations

6.1.6.1 Industyial Scrap. The Defense Property Disposal Office (DPDO)
attached to NAVWPNCEN China Lake has been and is responsible for the disposal of
recyclable or usable scrap materials. Bulk scrap materials are accu.nul.ated in
the DPDO yard behind Building 01073 on Iwo Jima Road until there is a large
enough quantity for sale. From 1945 until 1970, the DPDO yard was located
alightly east of its present locatiom om Iwe Jima Road (ses chapter 8, Sice 28).

The decision whether matecials are to be declared excesa and delivered to DPDO
or whether they are considered waste materxials which are disposed of by the
refuse and garbage hauling contrsct is a decision made by the operating facil-

ities.

The transportation division of the Public Works Department is responsible for
hauling the material to the DPDO yard from different shops on an on-call basis.
Annuslly 2000 toas of ferrous snd non-ferrous serap and 80 tous of computer tab
cards are recycled.

6.1.4.2 Salvage. The Employee Services Board (ESB) is responsible for the
recyling of more comsmon materisls. Drop off points for specified recyelable
matarials are identified asand a private coutractor, collects and Ctranmsports
these off base for sale. The program initially started at one location aad has
nov axpanded to 75 pickup locstions scattered throughout NAVWPNCEN China Lake.
Paper, glass and aluminum cans are the primary recyclsble materials handled.
Approximately 70 tons of glass and 40 tons of newspapers are collected annu-
ally. Also, bones and fat from rhe NAVWPNCEN China Lake Commissary operations
ave picked up twice weekly for vecycling., The quantity is estimated at 15 tons
sunually.

6.1.5 Transformer Storage Yard. Prior to 1980 a polychlorinated biphenyls
(PCB) compliance program did not exist. Salvageable transformers were probably
stored in the DPDO storage araa on Iwvo Jima Road discussed gbove. Under the
current PCB campliance programs, salvageable transformers containing PCBs are
stored in a fenced area behind the Public Works compound. On July of 1983 there
were six traasformers containing 2016 kg of PCB in this etorage area. During
1980, 970 kg of PCB waste oils were sent to a Class 1 landfill in Beatty,
Nevada. Additionally, 1 capacitor, comtsianing 399 kg of PCB, was sent to Beatty
for disposal.

6.2 ORDNANCE. Explosives and related ordnance msterials are stored im & number
of locations at NAVWPNCEN China lLake. The Ordnance Division, Code 614, is the
main storage depot for the receiving and shipping of ordnance and currently has
about 30 large, ¢losed storage magazines. The Ordnance System Department,
Code 32, handlss the largest volume of ordnance and currently has about
126 storage magazines. These ordnance storsge facilities were designed to meet
or exceed military standards and were given thorough consideration to the ade-
quacy of location, compatability groupings, proper containerization of mate-
rials, and protectien from the weather slements. Ordnance storsge facilities
sud their contents are routinely inspacted and inventoried. Alrhough the trans~
port of extremely hazardous ordognce materiala is normally accomplished by the
EOD unit assigned to the Range Department, the transportation service element of
the Ordnsnce System Departwent has respousibilities for the routine movement of
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hazardous o¢rdnance material from building to building, and for moving ordnance
 residue material from the laboratories to disposal sites at the Center. The
erdnance transportation element also participates with the EOD unit in decon-
taminating waste material from the test ranges.

6.3 RADIOLOGICAL OPERATIONS. No radioiosotopes other than sealed sources
{(radium dials) and depleted uranium (DU) were used at NAVWPNCEN China Lake.
Some industrial x-ray testing sources existed on site also. Consequently, no
radicactive contaminated material was stored or transferred at NAVWPNCEN China
Lake other than residual smounts of depleted uranium transported to the range
area for burnoff. Refer to Chapter 5, Section 5.3 for a more detailed discus-
sion of the use and disposal of DU wastes.
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CHAPTER 7. WASTE PROCESSING

This chapter discusses the various methods of waste processing used at Naval
Weapons Center (NAVWPNCEN) China Lake. Descriptions of industrial, ordnance,

and radiological waste procesaing are provided.

7.1 INDUSTRIAL OPERATIONS. Past industrial operations at the NAVWPNCEN
involving waste processing provided for the treatment of sanitary and indus-
trial wastes generated by the various facilities and shops discussed in Chap-
ter 5 (Waste Generation). The Center processes a great variety of wastes pro~-
duced by test facilities located in the range areas, laboratories, shops, and by
propellant and explosive testing facilities. The NAVWPNCEN industrial oper-
ations involving waste processing are described below for sanitary waste treat-
ment, industrial waste treatment, and incinerators.

7.1.1 Sanitary Waste Treatment.

7.1.1.1 Sewage Treatment Plant. The City of Ridgecrest and the NAVWPNCEN com-
munity are each served by a separate sewer system, and each system terminates at
the Ridgecrest Sewage Treatment Plant., This plant, though located within the
NAVWPNCEN boundary on Knox Road north of the administration area, is owned and
operated by the City. Prior to the City of Ridgecrest treating City and China
Lake wastewater the plant was operated and owned solely by NAVWPNCEN China Lake.
The sewage treatment plant has a design capacity of 3,12 million gallons per
day. It has been estimated that the sewage load from the City is 1.3 million
gallons per day and the NAVWPNCEN's sewage load is 0.8 million gallons per day.
Thus, @ combined load of 2.1 million gallons per day is trested by the plant.
The treatment process includes primary sedimentation and oxidation ponds so
that secondary treatment is achieved. Discharge is to unlined evaporation
ponds. Treated effluent is also used at the nearby golf course for irrigation.

7.1.1.2 Septic Tanks and Leach Fields. At some locations at the Center, san-
itary wastes were discharged to leach ponds or septic tanks with leach lines.
Some of these systems failed due to unsuitable conditioms. This resulted in
contaminated wastewater reaching the ground surface. Ranges ER, R, G-1, and
G-2, China Lake Propulsion Laboratory, and Salt Wells Propulsion Laboratory
were areas served by septic tanks or leach fields. Most range areas disposed of
sanitary wastes by means of septic tankz and leach fields, Buildings on the
ranges are widely dispersed, and each was served by a separate septic system.
The high ground water and poor soil percolation rates caused the leach fields to
fail. Specific leach fields that were used for hazardous waste disposal are
listed in Chapter 8.

Before 1981, Armitage Field was served by a separate sewer system which went to
an Imhoff tank. Effluent from the tank went to an evaporation/percolation pond
east of Water Road.

Ia order to preclude the possibility of ground water contamination by sewage
effluent, a new sewer was coastructed in 198l which connects Armitage Field and
Ranges ER, R, G-1, and G-2 to the Ridgecrest Sewage Treatment Plant. Domestic
wastes from the China Lake and Salt Wells Propulsion Laboratories are currently
discharged into a sewer system connected to evaporatiom ponds located at the
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southeast portion of NAVWPNCEN. The sanirary sewer systems that once serviced
these areas were constructed in the mid-1940s, but were rehabilitated in 981
through the replacement of failing leach fields with deep drilled seepage pits;
installation of new sewer pipes to replace deteriorated sewers and to intercept
existing open discharges; and construction of two evaporation/percclation sew-
age ponds having a surface area of 2 acres.

7.1.2 Industria)l Waste Treatment. Prior to 1981, industrial wastes were sel-
dom treated prior to ultimate disposal at the NAVWPNCEN, Industrial wastewaters
from the various facilities and shops at the Center were either discharged to
open drainage channels or to the sanitary sewer. These industrial wastes con-
tained untreated acids, caustica, solvents, oil, grease, and a variety of chemi-
cals. They were generated at the Public Works compound and Michelson Laboratory
areas (see Chapter 5 for a discussion of waste generation rates from these
areas). Contaminated sludge from the sewage treatment plant was likely to have
been taken to landfills on the base such as the SNORY, Pilot Plant Road, or
Lauritsen Road landfills. Explosive wash waters, photo lab chemicals, labora-
tory and cooling system wastes were generated in the CLPL, SWPL, and Armitage
Field areas and discharged directly to on-site disposal areas without treat-
ment.

In 1981 two lined evaporation ponds (7.2 acres in size) were built to receive
the liquid industrial wastes from Michelson lab and the Public Works compound.
Similarly, lined evaporation ponds were ‘built at the CLPL and SWPL for indus-
trial wastewaters. Armitage Field and nearby range areas were connected to the
main NAVWPNCEN sewer system and the Ridgecrest Sewage Treatment Plant. Also,
oil~water separators were installed at Armitage field. NAVWPNCEN Instruction
6240.6 (25 February, 1982) does not allow the disposal of concentrated hazard-
ous wastes at any location on base, including into any sewers.

7.1.3 Incinerators. The NAVWPNCEN incinerates some solid waste through use of
a single chamber incinerator, an air curtain incinerator, and an open barrel
incinerator. The single chamber incinerator is used only for the incineration
of classified waste which cannot be shredded and mulched. This incinerator is
constructed of brick and destroys approximately 1 tor of waste per year. Burn-
ing in the single chamber incinerator is accomplished on the average of once
every 2 weeks.

Construction of the air curtain incinerator which is currently located near the
Salt Wells Propulsion Laboratory in the T area was completed in 1978. This
incinerator is used to burn propellant, explosives and pyrotechnic contaminated
trash. It is used approximately once every 2 months for that purpose.

The open barrel incinerator is located adjacent to the medical clinic and is
used for incinerating hazardous material such as old wmedications, injecticm
needles, narcotics, and similar materials.

7.2 ORDNANCE. Past practices in the disposal of ordnance waste made 2xtersive
use of the currently abandoned practice of land spreading. Land spreading of
ordnance waste was almost invariably preceded by "wetting down" or diluting the
waste material prior to discharging it inte open {surface) discharge areas. The
discharge normally extended from the point of discharge (laboratories and pro-
pellant machining buyildings) to some distance along the ground.
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The evaporation disposal process, though not as extensively employed as land
spreading prior to 1981, was widely used. Currently, the NAVWENCEN utilizes
19 clay-lined evaporation ponds, located in the Salt Wells and China Lake Pro-
pulsion Laboratory areas, for handling chemical wastes and explosive waste-
waters. Use of these ponds began in 1981.

Recycling of hazardous ordnance waste was almost never accomplished, although
large quantities of "old scrap" steel and aluminum (non~hazardous) have been
brought in from the ranges and sold through DPDC operationms.

Incineration of ordnance waste material as a means of processing these wastes at
the Center has been the most prevalent method practiced at the NAVWPNCEN. Since
1943, incinerated ordnance wastes have included Beryllium-based propellants
(early '60s); Hexane; Hydrazene; Diborane rocket fuel; and the various hazard-
ous constitutents used in the synthesis of propellants, exploasives, and pyro~
technics. Currently, a small smount of material is burned at the B-Mountain
Demolition Range, An air curtain incinerator in use is located in the T-Range
Burning area near the Salt Wells Propulsion Laboratory.

7.3 PRADIOLOGICAL OPERATIONS. The only processing of radiological waste at
MAVWPNCEN involved the burnoff of depleted uranium {DU) which was used in bal~-
listic weapon testing. This weapons burnoff procedure occurred on occasion from
1956 to 1958 at the CT~4 disposal site.
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CHAPTER 8. DISPOSAL SITES AND POTENTIALLY
CONTAMINATED AREAS :

As a result of onsite surveys, personnel interviews and historic records review,
the IAS team identified a total of 42 disposal sites and potential contaminated
areas at NAVWPNCEN China Lake. This chapter describes the sites with regard to
the physical character and location, the type and quantity of wastes and the
migration pathways of the contaminants in the soil and ground water. Figures
2-1, 2-2, 2-3, and 2-4 in Chapter 2 show the locations of all disposal sites at
NAVWPNCEN China Lake. Figure 8-1 shows the key sites and receptors along with
general flow patterns and migration pathways.

8.1 SITE 1, ARMITAGE FIELD DRY WELLS. From 1945, when Armitage Field was con-
structed, to 1982, substandard jet fuela (JP-4 and JP-5} and used engine oils
were disposed of at the fuel farm area into six (6) dry wells (see Figure 8-2).
These disposal methods were discontinued in 1982 when the Lahontan Regiomal
Waste Quality Control Board expressed concern over whether these operations
ware affecting the quality of ground water in the area. The Navy subsequently
authorized several investigations to determine the nature and extent of contam—
ination from these wells and to recommend necesssary remedial actions (see ERTEC
Western, 1982; ERTEC Westerm, 1983; and Leedshill-Herkenhoff, 1983), ERTEC
Western, estimated that approximately 1,000,000 gallons of waste fuel was dis-—
posed of in these dry wells over the 37-year period. Leedshill (1983) deter-
mined that 8000 gallons of fuel was disposed of each year in 1981 and 1982.
Depth of the dry wells is about 10 .feet.

Armitage Field is located on sediments composed primsrily of alluvial fan and
slope wash deposits, and to a lesser extent on old playa deposits, The upper
25 faet of the site typically consists of browm, calcareocus silty sands and
sandy silts., Underlying this formation is an old playa lakebed composed of gray
sandy plastic clay. Below the old playa deposits in the fuel farm area are
cleen sands grading to clayey sands to a depth of approximately 40 feet, 4
layer of relatively clean, fine to coarse sand underlies the playa deposit.

In the fuel farm area, the depth to the water table is generally at about
30 feet and occurs in the clean sands and clayey sands below the old playa
deposits. The direction of ground water flow is northeasterly, towards the
lower China Lake playa. Locally, the slope of the water—table surface or ground
water gradient is 0.0015 feet per foot.

According to Leedshill-Herkenhoff (1983) the porosity of dense clean sands and
clayey sands is assumed to be between 0.20 and 0.40 and the average linear
ground water velocity at the fuel farm area is between 7 and 45 feet per year
toward the northeast.

An assessment of fuel in the ground water underlying the Armitage Field area was
conducted for the Navy by Leedshill-Herkenhoff in 1983. For this assessment, a
total of 11 soil borings were placed in the fuel farm area, 8 of which were con-
verted to observation wells. Three wells encountered measurable free floating
fuel above the water table. Organie vapor readings taken on soil samples col-
lected at approximately the depth of the water table indicated high organic
vapor concentrations in three other borings.
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This assessment also determined that fuel occurs in clean sands and clayey sandas
located below the old playa clay deposits. A maximum observed fuel thickness of
2.50 feet was found in c¢ne boring and 3.6 feet in a second boring. It was
assumed by Leedshill (1983) that between 20,000 and 70,000 gallons of fuel are
presently below the fuel farm area., Furthermore, the quality of fuel in the
soil and ground water does not appear to have degraded since being placed in the
ground.

The main area of ground water pumpage within Indian Wells Valley is located
approximately 3 miles southwest of the fuel farm, which is up gradient in the
regional ground water syatem from the potential contamination sources. Water-
quality data indicates that the ground water in this area is potentially usable
for most purposes. In addition to the well fields in Indian Wells Valley (Fig-
ure 8~1), a water well is located just 1 mile northwest of this site. Although
not presently used, this well could be 2 poteatial source of water supply.
Migration from this site also is in the direction of the eseaps containing the
Mohave chub. This is shown in Figure 8-1. Presently mitigstion measures are
being contracted out by NAVWPNCEN China Lake to clean up the contaminated ground
water and soils.

8.2 SITE 2, AIRCRAFT WASHDOWN DRAINAGE DITCHES. From 1945 to 1982, used engine
fluids and wash water containing detergents and degreasers generated by air-
craft cleaning and equipment maintenance at Armitage Field were disposed of in
unlined ditches {(see Figure 8-2). The aircraft clesning area is a 200-foot
diameter pad located west of Runway 32-14 and south of Building 20002, 1In 1981
a wastewater collection system and ocil-water separator was :nstalled at Armi-
tage Field. Prior to 1981, all aircraft washwater ani weste fuels were drained
from the aircraft cleaning pad to an open unlined ditch whi:zh eventually drained
to an open field east of Armitage Field. Although it -z2n Ye assumed that some
wastewater evaporated, certain amounts of the wastewater 4.4 percolate into the
soil underlying the diteh. This open ditch also served as the storewvater drain-
age system for Armitage Field and this stormwater ultimatelv d1luted the air-
craft washwater flow. The compounds that contaminated the wesZewater from the
washing and maintenance operatioms included chlorohvdrocarton degreasers,
industrial detergents, hydraulic fluids, lube o0il, antif{reeze and jet fuels.
Approximately 10,000 to 20,000 gallons per day (gpd) of wastewater containing
aircraft washwater detergents, solvents such as TCE, oils and grease, and jet
fuel were discharged to this open diteh. This production rate i1ndicates that
0.25 to 0.5 million gallons of wastewater were released 1o 27 years (assumes
260 work days per year). If 0.5 percent of this wastewater was contaminant then
1400 to 2700 gallons of contaminant were released to the ditches. Combined with
the washwater discharge was about 1000 gpd of boiler blowdown water containing
phosphates, sodium sulfides and tannins from Boiler Plant #3,

The soil conditions and migration porential for the area are the same as that
discussed under Section 8.1, Armitage Field Dry Wells. Confirmation well
borings were drilled by Leedshill-Berkemhoff (1983) ian the drainage ditches
which confirmed the presence of TCE and fuel in the ground water. This site is
undergoing remedial action under the same program as Site 1.

8.3 SITE 3, ARMITAGE FIELD LEACH POND. From 1950 to 1981, sanitary and indus-

trial wastes from Armitage Field operations were disposed of to a central sewer
system which conveyed the wastewater to an Imhoff (settling)} tank. Effluent
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from the Imhoff tank flowed to an evaporation/leach pond located on the north-
east side of Aircraft Range Access Road (see Figure 8-2). The average daily
flow to the leach pond was determined to be about 17,000 gallons per day {(gpd)
(Lowry, 1978). The waste generated by Armitage Field was predominately domestic
sewage. The amount of industriasl waste discharged to the sewer system was rel-
atively small with concentrations of metal and oil and grease being low. How—
ever, the wash area in Building 20011 discharged nearly 500 gpd of wastewater
containing solvents, detergents and oil and grease tc the sanitary sewer.

An analysis of effluent to the leach pond showed virtually no reduction in vola-
tile suspended solids from the Imhoff tank influent (Lowry, 1978). It can be
assumed that, over a 31-year operational period, the leach pond received approx-
imately 130,000 gallons per year of wastewater containing solvents such as TCE,
detergents, and oil and grease contaminants. Assuming omnly 0.5 percent of the
wastewvater flow was coutaminant then 20,000 gallone of contaminant were dis-
charged.

The migration potentisl for this leach pond site is the same as that described
for Sectiom 8.1, Armitage Field Dry Wells. Based on the Armitage Field migra=-
tion potential assessment, contaminants from the leach pond would migrate down-
ward into the ground water and towards the seep area. The contaminants include
solvents, oils, and grease. These contaminants range from very low to very high
mobility. For example, oil may be adsorbed readily in the unsaturated zone, but
sclvents are very mobile., The travel time for some of the solvents that could
wmigrate from the source to the seeps is on the order of 50 to 100 years.

8.4 SITE 4, BERYLLIUM-CONTAMINATED EQUIPMENT DISPOSAL ARTA. During the early
1960s, experiments were conducted on beryllium-based propellsats in the Salt
Wells Lgb area. By 1965 the experiments stopped, all beryllium-contaminated
equipment and the structure housing the experiments was burned and buried at
Site 4, The site is located in the northeast quarter of Sectiom 2, T26R, R4I1E
in the Salt Wells Valley (see Figure 2-3 in Chapter 2). It has been reported by
former NAVWPNCEN employees involved in these experiments that no bulk beryllium
was buried at the site. The volume of burned equipment and sol:d waste material
was estimated to be about 900 cubic yards. The amount of beryllius-contaminated
equipment that may have been burmed could not be determined.

Surficial soils under the site are very sandy and bedrock is probably 25 to
50 feet below the land surface. The bedrock is exposed both north and south of
the site, and faults are probably present at or near the bedrock/valley fill
contact. The depth to ground water is estimated to be greater than 100 to
200 feet and therefore would be within the fractured bedrock system. It ig
assumed that ground water quality is poor due to high salinity. At times, there
may be water at the soil/bedrock contact. In generszl, the surface and ground
water directions are to the southeast, toward the center portionm of Salt Wells
Valley which is approximately 4 miles away. In summary, it is unlikely that any
detectable amounts of beryllium residue remain at this time. Noting that beryl-
lium is highly adsorbed in the soil and that the water table is very deep, the
potential for contaminant migration is small.

8.5 SITE 5, BURRO CANYON. From 1968 to about 1979, hazardous waste chemicals

were delivered to Burro Canyon and disposed of by burming and detonation (see
Figure 2-2 in Chapter 2). Burro Canyon was commonly used to burn and destroy
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PEP materials such as TNT, compound B, and vinyl compounds. Unknown non-PEP
hazardous chemicals were brought to the site and burned with the PEP materials
(Ertec, 1982)., It is estimated that sabout 3 tons of these hazardous chemicals a
year vere burned at this site. A total of 1200 cubic yards of these waste mate-
rials is reported to have been burned over an ll-year periocd. There is no data
available indicating an amount of unburned material that may be present in the
soil, Metal scrap, ash and other residue material are still visible at the sur-
face of the site. Burro Canyou continues to be used for the digposal and burn-
ing of aome PEP-type materials; however, no additional non-PEP hazardous waste
materials are delivered to the site.

The Burro Canyon site is located within a deep granitic canyon. The soils con-
sist primarily of course sands and alluvial deposits that include size fractions
up to large boulders. Depth to bedrock is reported at 300 feet and the water
table is below the bedrock/unconsolidated interface. It is assumed that ground
water within the fractured bedrock or at the above mentioned interface, flows
westerly towards North Lake Playa. Surface water drains west towards North Lake
Playa. During periods of heavy rain the site has the potential for surface
flooding.

The main potential mechanism for contaminates migrating from this site appears
to be from surface flooding. Infrequent flood waters which inundate the site
could transport contaminants towards Indian Wells Valley. However, the concen-
tration of contaminants in the flood waters would be insignificantly low if
present at all, Therefore it is highly unlikely that the ground water system
under Indian Wella Vailley would be contaminated from Burro Canyon flood waters.

8.6 SITE 6, T-RANGE DISPOSAL AREA. The T-Range disposal area consists of two
open trenches gnd an air curtain incinerator all of which are currently still in
operation. Pgst operations included the disposal of wastes in nine trenches,
all of which &re now closed, From 1945 to 1975 this range site was used to dis-
pose of PEP umaterials, explosive-contaminated waste trash (hexane-laden with
propellant) and hydrazene from the Salt Wells Lab area (see Figure 2-3 in Chap-
ter 2). The primary method of disposal was by open burning of wastes, after
which waste residuals were buried in open trenches. The nine (9} slit trenches,
measuring 100 feet long by 12 feet wide and 7 feet deep, were used. Estimates
show that during an average month approximately 2750 gallons cof hydrazene,
500 pounds of high explosives, 1500 pounds of other PEP materials, alomg with
some live ordnance, were burned at this site., Any explosions were accidental.
An air curtain incinerator is used in the burning of some waste materials. Any
residue and wastes remaining from the burning operation are buried in the adja-
cent trenches.

The surficial material at this site is sandy with many rock outcrops scattered
throughout the area, Depth to bedrock has been reported to range between 50 and
100 feet and ground water is below the bedrock divide. This bedrock surface
slopes toward the south and southeast direction. Ground and surface water flow
locally toward S5alts Wells Valley. According to data from the U,.5. Geological
Survey, the ground water is thought to be saline with total dissolved solids
(TDS) in excess of 20,000 parts per million. Based on the assumption that
ground water is more than 100 feet below surface, the potential for contaminate
migration to the ground water is small. If contaminants reached the ground



water, the migration would be to Salt Wells Valley which is a highly saline,
unuseable water socurce.

8.7 SITE 7, MICEELSON LABORATCRY DRAINAGE DITCHES. Froem 1947 to 1981, acid and
chemical wastes were discharged from the Michelson Laboratory to two unlined
drainage ditches. The ditches ranm in a northeast direction from the lab (see
Figure 8-3), The western most ditch ran for a distance of 1-3 miles and dis-
charged into an open area. The longer and more western ditch received wastes
from the plating/etching machine shops and the photographic shops. This ditch
received primarily acids, heavy metals, cyanides and TCE. The eastern ditch,
which ran only 0.5~1 mile in length, served the research labs and, as such,
received various types of lab chemical wastes. It has been reperted that the
small east ditch had a flow rate of approximately 9400 gallons per day (gpd)
while the west ditch had a flow of 62,000 gpd. Chapter 5 provides an inventory
of wastewater sources, volumes, and chemicals discharged from Michelson Lab to
the west and east drainage ditches.

The surficial soils in the area of Michelson Laboratory are reported as silty
sands. These sands overlie the confining layer which is clay. Ground water
occurs in unconfined conditions above the clay layer and in confined conditions
below the clay. The depth to ground water is from 20 to 60 feet below the sur-
face. In general, ground water flows to the north towards China Lake Playa and
the seeps, which are about 2 miles to the northeast. However, leaking sewers,
vegetation irrigation, and seepage from sewage evaporation ponds is providing
substantial recharge to the ground water. Recause of this increased recharge, a
ground water mound has resulted which can cause localized flow patterns to
change from the north to the south, east, and west directioms. This may result
in water in the shallow aquifer to flow acroes the clay barrier toward the water
well fields in Ridgecrest.

The Navy has recognized the potential of contsminant migration from the Michel-
son Laboratory drainage ditches. This has been documented by Ertec (1983) and
Engineers Testing Laboratories (1981). However, data gathered to date is inade-~
quate for verification purposes. Detection limits for many analyses conductad
are too high by today's standards.

8.8 SITE 8, SALT WELLS DRAINAGE CHANRELS. The Salt Wells laboratory complex
consists of 20 small, individual facilities located in Seetion 21, 22, 27, and
28 of T26S R41E in the Salt Wells Valley (see Figure 8<4). From 1946 to 1981
wastewater from the labs was discharged to open drainage channels. In 1981
clay-lined evaporation ponds were constructed in place of unlined ponds. It has
been suggested that wastewater in the drainage channels percolated into the
soils and to the ground water {Ertec, 1982). The chemical wastes discharged
included ammonium perchlorate, TNT-washwater, and isocyanates., The explosive-
related wastewaster that was discharged is described as a water/explosive
slurry. It was generated when equipment used to produce explosives was washed.
The labs also discharged TNT contaminated water known as "pink water.”" Pink
water reportedly bresks down to nitrates and toluene and is highly adsorbed and
biodegraded in the soil, As determined in Chapter 5, the total volume of waste-
water discharged to drainage ditches was approximately 14,150 gallons per day.
The wastewater contaminants generated by each lab building are listed ian Chap-
ter 5.
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Both ground and surface water flow northeast to east toward the center of Salt
Wells Valley. According to ERTEC (1983), if a hydrologic connection exists
between Indian Wells Valley and Salt Wells Valley, ground water at the site
could be as shallow as 50 feet. If no connection exists, water could be deeper
than 150 feet.

It is assumed that the ground water is relatively deep and migrating towards
Salt Wells Valley and eventually to Searles Lake. The water quality in these
areas is very poor; reportedly total dissolved solids is as high as 20,000 parts
per million. Therefore, if contaminants reached the ground water, migration to
Salt Wells Valley would not be a problem since this area is not used as a potable
wvater source nor would it threaten an endangered species.

8.9 SITE 9, SALT WELLS ASBESTOS TRENCHES. From 1979 to 1981, waste asbestos
was buried in three slit trenches in an area north of Salt Wells Labs (see Fig-
ure 8-4). The trenches maasured approximataly 50 feet long by 10 feet wide and
10 feet deep. It has been estimated that approximately 300 cubic yards of
asbestos was disposed of at this site over the 2-year periocd. Agbestos brought
to this site was generated by all NAVWPNCEN activities. Some asbestos was con-
tained in plastic bags, however, much of the waste was loose and buried without
protection. The trenches were closed (and filled) im 1981.

The ground water flow characteristics of this site is similar to Site 8. Asbes-
tos is the contaminant of concern and the potential for migration of asbestos to
the ground water is very low. Airborne asbestos would be a threat to human
health but burial has eliminated that potential problem.

8.10 SITE 10, SALT WELLS DISPOSAL TRENCHES. From 1960 to 1980, all solid waste
and some liquid wastes generated by the Salt Wells Lab and China Lake Propulsion
Lab areas were disposed of in 10 slit trenches north of the Salt Wells Lab area.
The trenches measured 100 feet long by 12 feet wide and 8§ feet deep (see
Figure 8~4). The waste consisted of lab salid wastes, empty cans and barrels,
construction debris, wood, used metal equipment, and some gsolvents such as TCE
and liquid chemicals, Total volume of wastes is estimated at approximately 2500
cubic yards.

The ground water flow and contamination migration characteristics for this site
are similar to Site 8. The potential for contaminant migration to the ground
water is minimal. If contaminants did reach the ground water, migration to Salt
Wells Valley would not result in a threat to a potable water source or human
health and the enviromment.

8.11 SITE 11, CHINA LAKE PROPULSION LAB (CLPL) EVAPORATION PONDS. Wastewater
generated by CLPL Buildings 10570 and 10580 was diacharged to two unlined evap-
cration ponds. The ponds were built in 1946 and were located just east of each
building (see Figure 8-5). Propellants, AP, and RDX were reportedly machined in
these buildings (Dodohara and Davis, 1979). Dust from the operation was sep-
arated by a water-aspirated vacuum system. The wastewater was discharged to the
pouds. Wastewater countaminants include RDX and AP washwater, and some powdered
metal from the propellants such as aluminum. The volume of discharge is not
known. In 1981, the ponds were replaced with new clay—-lined ponds at the same
locatious.
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Ground water in the area of CLPL evaporation ponds appears to be near a divide.
Depending on the location of the divide, the flow direction of the potential
contsminant migration path can either be northeast towards Salt Wells Valley
wvhere there are no known receptors or south and west towards Indian Wells
Valley. If the contaminant flow was towards the Indian Wells Valley, there is a
potential for ground water contamination problems. However, the depth to water
is between 100 and 300 feet below land surface and the nearest water supply
wells are about 6 miles away. As the depth and distance is so great, there is a
high potential for most of the contaminants to be adsorbed, attenuated and dis-
persed. Using the aquifer parameters discussed in Chapter 4 would indicate that
contamination would take more than 300 years to reach the well suppiies.

8.12 SITE 12, SNORT ROAD LANDFILL. From 1952 until 1979 some NAVWPNCEN solid
waste went to the SNORT Road Landfill disposal site. The site is located om the
south side of SNORT Road on the way to the SNORT Track (see Figure 8-3). Public
Works records show that spproximately 100 tons a year of solid wastes were
delivered to the site. The wastes included tree trimmings, construction debris,
cans and barrels, small electrical parts, plastics and rags. No household gar-
bage was disposed of at this site. Evidence suggests that some hazardous wastes
were also disposed of including solvents such as TCE, waste oils, liquid chem-
ical wastes and some PCBs from small capecitors. However, the volume of hazard-
ous—type wastes could not be determined.

The SNORT Road Landfill is in a sensitive ground water area as seen on
Figure 8-1. It is on the south side of the China Lake Rarrier and therefore
ground water migrates in a southerly direction toward the public water supply
wells in Ridgecrest. The site is less than 3 miles from these wells. As there
is major pumping from these wells, the hydraulic conductivity must be greater
than the values for the Armitage Field area. It can be assumed that the
hydraulic conductivity is greater than 1000 galloms per day per square foot
(gpd/ft°). As the gradient is about 0.001 in this area, the veloeity of ground
water flow may be as high as 200 feet per year. This indicates a travel time of
contaminant migration to the water supply wells to be about 80 years or less.

8.13 SITE 13, OILY WASTE DISPOSAL AREA. From about 1965 to 1980 waste cils
were disposed of in two unlined trenches located east of the sewage treatment
plant and north of Knox Road (see Figure §-3). The trenches measured about
100 feet long by 10 feet wide and 5 feet deep. The trenches were used only for
cily liquid wastes which may have included motor oils, solvents such as TCE and
grease from grease traps at cafeteria facilities. It has been estimated that
approximately 10,000 gallons of oily wastes were disposed of over the 15-year
period. The site was filled in and closed in 1980.

The oily waste trenches are on the north side of the China Lake Barrier and his-
torically would migrate toward the G-1 and Lark seeps. However, because of
ground water recharge from the sewage treatment evaporation ponds (see discus-
sion in Chapter 4) some of the shallow ground water flow may be shifting to the
south. It has been reported that shallow ground water, which is ar a depth of
20 feet or less, can flow past the barrier and ontc the south towards the water
supply wells (dee Figure 8~-1). However, there is no convincing evidence that
this is occurring.
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It is more likely that oil from the trenches mgy have formed a product which is
now floating on top of the ground water. Both the product and its soluble com—
pounds may be migrating north towards the seeps. If the velocities discussed in
Chapter 4 for Armitage Field are similar to the oil in ground water movement
here, then migration to the seeps would take less than 100 years.

8.14 SITE 14, ER RANGE SEPTIC SYTSTEM. The ER Range Septic System was once the
nucleus of five septic tanks and one leach field located 1500 feet directly
southwest of Building 31436. The point of generation or source of contamination
included the Anti-Radiation Laboratory Buildings 31434 and 31440, and the
Thompson Laboratory Buildings 31433 and 31439. The old septic system location
is depicted in Figure 8-6.

The five septic tanks of this system became operational in 1950 and were aban-
doned in 1981. The type of waste received at the site consisted of etching,
cooling tower, and sanitary wastewater. The estimated total flow of wastewaters
was 11,330 gallons per day of which 30 gpd was etching wastewater. Thus,
assuming 260 work days per year and 31 years of discharge nearly 0.25 million
gallons of etching contaminated wastewater was discharged to the soil.

The depth to water for this area is shallow, about 10 feet below land surface.
Contaminants from this site will migrate in a northerly direction towards the
G-1 seep which is less than 1 mile away. The contaminants vary in mobility from
high to low., As the gradient is steep in this discharge area, the velocity of
ground water may be gbout 200 feet per year (see Chapter 4). Therefore, it
would take on the order of 10 years for contaminants to reach the seep recep-
tor -

8.15 BSITE 15, R-RANGE LEACH FIELD. The R-Range Leach Field was the nucleus of
5 geptic tanks that were located 1100 feet north-northeast of the intersection
of Water and Pole Line Roads. The R-Range Leach Field site is shown in Figure
8-6. Between 1950 and 1980, this site received sanitary waste as well as dilyte
solvents. The wastes reaching the R~Range Septic System site were generated by
all buildings of the R-Range complex. 1In addition, the Earth and Planetary
Science Building 31598, and Building 31504 were also sources from which the
wagtes originated. The estimated total flow of these wastewaters to this site
was 9530 gallons per day of which 60 gpd was solvents and photo lab wastes.
Therefore, nearly 0.5 million gallons of contaminated wastewater was discharged
at this site.

Site 15 is also in the China Lake Playa's drainage system as shown on Figure 8-l
and therefore the potential for contaminants to migrate from this site to the
G~1 seep is similar to Site 14. It is estimated that rthe time of travel for
these contsminants to reach the seep will be less than 10 years.

8.16 SITE 16, G-1 BANGE SEPTIC SYSTEM. This site is located 1500 feet east
from the intersection of Tower and Pole Line Roads. The G-1 Range Septic System
site is shown in Figure 8-6. The septic system site included 12 septic tanks
abandoned in 1981 after having been in use since 1950, It is unknown how many
leach fields were used to serve the 12 septic tanks.

The type of waste material received dit this site included sanitary and photo lab

wastes. The maximm flow of sanitary wastes was 1800 gallons per day. The max-
imm daily flow of wastewaters from the photo lab was 30 gallons per day.
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Therefore, it can be estimated that approximately 0.25 million galloms of photo
lab contaminated wastewater was discharged at this site. The sanitary wastes
were generated by several buildings in the G-1 Range complex and the photo lab
wastes were generated by the operations in the Telemetering Building 30881.

The potential for contaminants to migrate from the site is similar to Sites 14
and 15. Migration is toward the G-l seep. It is estimated that the time of con~
taminant travel from the site to the G-1 seep will be less than 10 years.

8.17 SITE 17 - G-2 RANGE SEPTIC SYSTEM., This site is located 200 feet diractly
north of the Explosive Ordnance Disposal unit Building 30994. Location of the
G-2 Range Septic System site is shown in Figure 8-6. The septic system site
included three septic tanks and apparently one leach field that received wastes
from 1950 until their abandonment in 1981.

The waste materials generated at this site were mostly sanitary wastes 2nd some
explosive and photo lab wastes. -The estimated total flow of all wastes to the
site is 4600 gallons per day of which 100 gpd was explosive and photo lab
wastes. Therefore, about 0.75 million gallons of wastewster contaminated by
explosives' residues of unknown type and photo lab wastes were discharged over
31 years. These waste streams ae expected to be contaminated by various metals
(OESQ, 1984).

This site is also in the Playa drainage system as seen on Figure 8~1., There-
fore, the potential for contaminants to migrate from this site to the G-1 seep
is similar to Sites 14-16. Migration time to reach the seep is expected to be
less than 10 years,

8.18 SITE 18, CHINA LAKE PROPULSION LAB {CLPL) LEACH FIELDS. The CLPL Leach
Fields site incorporates three abandoned septic tanks with three separate leach
fields located as follows: one located in the old China Lake Administration
areg just south (40 feet) of Building 105; one located at the old China Lake
experimental line just west (40 feet) of Building 304; ome located at the old
China Lake static firing erea, approximately 2000 feet north-northeast of
Building 217. Location of the CLPL Leach Fields site is depicted in Figure 8-5,
The CLPL Leach Fields became operational in the early 50s and their use was dis-
continued in 198l1. Waste materials discharged to the system included phos-
phates, sulfides, dilute explosives auch as RDX and TNT, TCE, oil, grease,
ammonia, dilute propellants, and photo lab waste chemicals, Wastewaters con-
taining these contaminants were discharged to the leach fields at a rate of
about 7500 galloms per day.

The potential for contaminants to migrate from this site is similar to Site 11,
CLPL Evaporation Ponds, However, the concern is even less, as these leach
fields did not have constant head of water as did the evaporation ponds. Depth
to water is 100 to 300 feet and the nearest water supply wells are 5-6 miles
away. There is a high potential for attenuation through adsorptiecn, dilutienm,
and dispersionm.

8.19 SITE 19, BARKER BANGE WASTE TRENCHES. From 1944 to the present, range
waste from Baker Range wae disposed of in one long trench located about 1500
feet south of the Bl Range buildings (see Figure 2-2 in Chapter 2). This site
waa one of the largest open disposal sites at NAVWPNCEN. The trench measured
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450 feet long by 25 feet wide and about 10 feet deep. The range wastes con-
sisted of range target debris, wood, scrap metal, tires, plastic, constructionm
debris, electronic parts and concrete. It has been estimsted that approximately
3000 cubic yards of solid wastes was disposed of at this site. No toxic or con-
taminated wastes were identified as being disposed of at this site.

Ground water is flowing easterly from this site toward China Lake Playa, which
is over !1 miles away as shown on Figure 8-1. The major production wells which
are not in the direction of flow, are over 9 miles away. In additiom, the depth
to water is estimated to be greater than 50 feet therefore the potential for
unknown contaminants to migrate from this site to a receptor is minimal.

8.20 SITE 20, DIVISION 36 ORDNANCE WASTE AREA. From the late 1960s to 1979
range wvastes and ordnance-type waste from the Division 36 area were disposed of
in two slit trenches (see Figure 8-6). The material disposed of included typ-
ical NAVWPNCEN range wastes such as construction and target demolition debris,
concrete, steel and wood, as well as bomb casings and other solid wastes. Total
volume of wastes has been estimated at approximately 600 cubic yards. The site
was closed and filled in 1979. The site contains inert wastes and therefore has
no potential for contaminant migration.

8.21 SITE 21, CT-4 DISPOSAL AREA, Between 1956 and 1979, residual materials
from speciazl weapons testing in the CT Ranges were disposed of in a small open
ditch at the end of the CT access road (see Figure 2-3 in Chapter 2). The diteh
measured 200 feet long by 50 feet wide and 10 feet deep. Disposal waste
included PEP materials, depleted uranium, radium dials, wood, concrete, metal,
plastics, cans and barrels some of which contained residual chemicals, solvents
and oils. Not more than 100 pounds of solid waste were disposed of each week.
Total volume of wastes buried is estimated at 2000 cubic yards.

Ground water is at a depth of about 100 feet (Ertec, 1983) and the migration
path is toward Salt Wells Valley. The potential to migrate to Salt Wells Valley
is low and this pathway does not lead to a useable water source or a sensitive
environmental resource.

8.22 SITE 22, PILOT PLANT ROAD LARDFILL. From 1944 to 1965 a majority of NAV-
WPNCEN domestic solid waste generated by the Navy Housing and Public Works was
disposed of in 12 large trenches located just north of Pilot Plant Road and
1 mile west of the China Lake Propulsion Lab entrance (see Figure 8-3). In
addition to the domestic wastes, pesticide containers (some still containing
liquid pesticides) and barrels partially filled with oil and solvents, such as
TCE, were disposed of in these trenches. Reportedly, some paints and thinners
were deposited. Quantities could not be determined. Usually three slit
trenches were open at a time and while ¢ne was being filled, the others were set
on fire and 2llowed to burn through the evening. At the time when each trench
was closed, it usually measured 200 feet long by 30 feet wide and 15 feet deep.
It has been estimated that 110,000 cubic yards of waste material were disposed
of in the 12 slit trenches by the time the area was closed in 1965.

This site is in a sensitive area in relationship to ground vater flow as seen in
Figure 8-1. It is south of the ground water barrier in an area where the shallow
confining layer may be non existent. Therefore, any contaminants frowm the land-
£ill may enter the main aquifer and migrate toward the water supply wells. The

8-16



site is less than 3] miles from the well field. The main aquifer probably has a
hydraulic conductivity greater than the upper aquifer and therefore, contam-
inants may migrate more quickly in this aquifer.

8.23 SITE 23, K-2 SOUTH DISPOSAL AREA., Between 1951 and 1981 range wastes were
disposed of in three (3) slit trenches located in the K-2 range area (see Figure
2-2 in Chapter 2). Range wastes included construction and demolition debris,
bomb casings, concrete, wood, and metals. More importantly was the one—time
disposal of spproximately 17,000 gallons of chlordane at this site. This chlor-
dane disposal was part of a larger chlordane disposal event that also included
the C-1 East Disposal Area (Site 29). Source of the chlordane, which was in one
and five gallon metal containers, was reportedly from a Navy installation at
Barstow, California. The event was reported to have occurred in the 1970s,
This disposal site was closed in 1981.

The potential for migration from this site to any water supply wells is low as
the site 18 over 9 miles from the nearest well field and will instead flow to
the China Lake Playa discharge area as seen on Figure 8-1., The contaminant of
interest, chlordane, is not very mobile as discussed in Section 4.5. It cannot
migrate across the Playa to the nearest receptor of interest which is the G-1
sesp containing the endangered Mohave chub,

8.24 SITE 24, K-2 NORTH DISPOSAL AREA. Between 1950 and 1981, range wastes
like those described above for K-2 South where disposed of in two slit trenches
located in the north end of the K-2 Range (see Figure 2-2 in Chapter 2).
Approximately 1000 cubic yards of waste materials are estimated to have been
buried at the site. The material deposited at this site is considered inert
and, therefore, no contaminant migration is expected. '

8.25 SITE 25, G-2 RANGE DISPOSAL AREA. Between 1944 and 1958 inert range
wastes were buried in three aslif trenches in the G~2 Range area {see Figure 2-2
in Chapter 2). 7The trenches measured 100 feet long by 8 feet wide and 6 feet
deep. Total volume of range-type wastes is estimated at 600 cubic yards. The
type of range wastes are similar to that described for Site 19 and 20. As the
material disposed of at this site is considered inert there are no contaminants
of concern,

8.26 SITE 26, G-RANGE ORDNANCE WASTE AREA. Between 1950 and 1979, range
wastes, such as concrete rubble, mecals, bomb casings, and wood, were disposed
of in two slit trenches on the north end of G Range (see Figure 8-6). Volume of
waste was about 500 cubic yards total. FEach trench measured 100 feet long by
8 foot wide and 6 feet deep. The material disposed of at this site is inert;
therefore, no contaminants of concern have been identified.

B.27 SITE 27, NAF DISPOSAL AREA. From 1945 to 1978, a large majority of the
solid and liquid wastes generated by aircraft operatioms were disposed of in two
or three trenches located 0.5 mile west of the (Armitage) Naval Air Field (MNAF)
(see Figure 8-2). Waste materials included empty and partially full paint and
solvent cans, old engine parts (non-salvagable) and the Group 3 wastes such as
wood, concrete, metal, paper, rags, etc. More than 2000 cubic yards of wastes
were disposed of in these 100-foot long trenches during the 33-year period.
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The potential for migration of contaminants from this site is very similar to
the other Armitage Field sites (see discussion of Site 1). The flow of contam-

inants will be toward the China Lake Playa and the seeps (as shown on Figure

8-1). 1In addition, Well 7A is within 0.5 mile of the site. This well is pres-
ently not in use but it was used in the past and may still be used for irrigation
and public supply. Therefore, there is potential for contaminants to migrate
toward the well if it is pumped in the future.

8.28 SITE 28, OLD DPDO STORAGE YARD. From about 1965 to 1970, a Defense Prop-
erty Disposal Office (DPDO) was located on Iwo Jima Road (see Figure 8-2). The
only wastes that may contaminate this site are PCBs from used, leaking trans-
formers and capacitors. However, no information was obtained regarding any
actual PCB spills or whether transformers stored onsite actually leaked. No
information is available regarding the number of transformer stored or the loca-
tion on the DPDO site where they may have been stored. The old DPDOQ site was
moved in 1970 to the present DPDO location. There currently is nc visible evi-
dence at the DPDO site of any spills and the site has essentially reverted back
to a desert habitat. There is no evidence of PCB spills at this site.

8.29 SITE 29, C-1 EAST DISPOSAL AREA. TFrom the 1950s to the late 1970s, range
waste, live ordnance and chlordane have been disposed of in a series of three
trenches located 1000 feet east of the C~1 Tower (see Figure 2-2 in Chapter 2).
Site surveys and interviews have substantiated the one-time disposal of
approximataly 17,000 gallons of wunused concentrated chlordene by burial
sometime in the 1970s. Remaining (in 1 and 5-gallon metal containers) on the
surface of the site are still several pallets of full chliordane cans.
Specifications off of the chlordane can label showed that the content was
2 percent technical chlordane (consisting of octachiore 4,7 methane,
tetrahydroindane and related compounds) together with %8 percent kercsene. It
was alsc reported that approximately 4000 gallons of lsad-based psint in 1- and
S5-gallon cans was buried at this site. Other wastes in the form of solvents and
oils were disposed of in lesser quantities. The C-1 East si2e 13 alsc reported
to contain live ordnance that was hauled in off of the ranges. <€igns are posted
at several points warning "Do not dig-live ordnance buried.” The volume or the
type of ordnance buried could not be determined except that it has been reported
that a significant quantity of flare primer cord was disposed at this site. The
site trenches were closed in the late 1970s and currently used radar equipment
parts are stored on the site surface. If should be emptasized that the C-l
Range East Disposal Area is immediately adjacent to and bdounded by two
impact/target areas. The distance of the disposal area from either of the two
impact/target areas is approximately 1000 yards.

It is highly unusual that live ordnance may be intentially disposed of by
burial. It is generally accepted that impact and target areas owned by the U.S.
government, operated by U.S., Forces, and subjected to live bombing runs will
never be turned over to the civilian authorities. For that reason, these
impact/target areas are normally always off limits to "all personnel" except for
EOD personnel that may enter these areas to recover, render safe, or destroy-io-
place dudded ordnance ammunition, munitions, and devices. EOD units diligently
seek to locate unrecovered live ordnance in instances where such recovery lends
itself to evaluating in the research, development, testing and evaluation
(RDTE) effort. However, in the case of the C-1 Range Zast Disposal site, EOD
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recovery operations may not have been justified in view-of the véry cloge prox-
imity of the site to the two kmown existing impact/target areas and in view of
the possibility that nc need for evaluation existed. Thus, it!:msy have been
more economical to bury "in (or near) place." '

The potential for contaminant migration from this site to senaitive areas such
as the major public water supply well fields and the seeps near the China Lake
Playa is low. As seen on Figure 8-1, the site is outside the zone of migration
towards the seeps. The large well fields and Playa are over 9 miles from the
site. BHowever, there is a water well (W-224) seen on Figure 8~«] within 0.25
mile of the site. It is used for irrigation and potable water supply. The con-
taminant of interest is large volumes of chlordane. Chlordane has a low poten-
tial to migrate as it is highly adaorbed on soils. However, as chlcrdane is
considered very hazardous and pumping may draw contamination towards the well,
further analysis needs to be carried out to determine the pctential to reach the
receptor.

8,30 SITE 30, C-1 RANGE WEST DISPOSAL AREA. From the 155Cs to the late 1970s,
range waste (such as concrete, wood, metal, and bomb casings) and reportedly
some live ordnance were disposed of in two slit trenches located vest of the C-1i
Range Tower (see Figure 2-2 in Chapter 2}). The live ordnance waste disposal is
similar to that described for Site 29, C~! East. The volume or type of live
ordnance could not be determined by the IAS team.

The physical setting of this site is similar to Site 29. T-e wastes are inert
and, therefore, no contamination migration problem exists. L:ve crdnance con-
tamination occurs in the area and access is properly regilates. No irmediate
threat to human health on the environment is evident.

8.31 SITE 31, PUBLIC WORKS PESTICIDE RINSE AREA. From :9i% t3 !980, contam-
inated pesticide and herbicide rinse water and some conceatrated scluticns of
pesticide and herbicide were spilled on the ground in sn ares south of 7th
Street behind the public works area (see Figure 8-3). Some cof the chemicals
used were Malathion, Diazanone, DDT, Chlordane, Vapoms, 1-u-2, !=2-4-D, and
1-2-4 T, Pest and weed control operations were conducted on Sase Sy an outside
contractor. Volumes of pesticide or herbicide spilled over the life of the
operation are difficult to ascertain. However, the IAS was able o determine
that as much as 2000 gallons of nixing and rinsing waste water mav have been
drained onto the soil each year. The concentration of pestic.des i1z the rinse
water was probably less than 1 percent by volume. Therefcre, over 35 years as
mich as 700 gallons of pesticide may have been discharged t> the so0il. This
mixing practice was discontinued in 1980 when a concrete-lined drainage pad was
installed on this site. The pad now drains the rinsewater to an underground
holding tank.

This site is located over the main aquifer within 1.5 miles upgradient of the
public water supply well field as seen on Figure 8-1, Therefore, the potential
of contaminant migration to this well field is high. It is estimated that it
would take about 40 years for contaminants to reach the receptor.

8.32 SITE 32, GOLF COURSE PESTICIDE RINSE AREA. From the mid 196Cs until about
1980, pesticide mixing and some rinsing of pesticide containers and equipment



were also done at the Golf Course site (see Figure 2~3 in Chapter 2). Report-
edly, this site was used only half as much as Site 3] so, perhaps, 1000 gallons
per year of wastewater were spilled. Over 15 years, assuming l percent is pes-
ticide, about 150 galloms of pesticide were discharged to the soil.

As seen on Figure 8-~] this site is in a similar physical setting as Site 13,
0ily Waste Trenches. Therefore, contaminants may migrate north 2-3 miles toward
the G-1 and Lark seeps. There is also a possibility, due to man-made recharge,
that the direction of ground water flow can change in the shallow aquifer. 1If
this does occur, contaminants can migrate south 3-4 miles toward the well field
in Ridgecrest. Therefore, in either case the migration pathways lead to a
receptor.

8.33 SITE 33, MICHELSON LABORATORY DRY WELLS. From the late 1950s to the 1970s
Michelson Lab had £loor drains in auxiliary or backup power rooms which led to
four uynlined dry wells. Backup power consisted of large storage batteries.
Occasionally batteries were drained or fluids were spilled such that battery
acid would enter the drains and thusz be directed to the dry wells. The walls
were located between the east wings of Building 00005 (see Figure 8-~3). Three
of the four wells have been filled in and the fourth is no longer in use. Spe-
cific quantities of battery scid drained to the wells could not be determined,
however, it was reported to the IAS team as being very swall quantities, prob-
ably less than 10 gallons per year. The research effort did not indicate any
reason to suspect that the wells were used for any other disposal purposes. The
potential for swmall amounts of acid contaminants to migrate through the soil is
low as described in Section 4.5. Therefore, migration to a receptor from this
site is not expected,

8.34 SITE 34, LAURITSEN ROAD DISPOSAL AREA. From 1944 to the 1950s, solid
wastes were disposed of in several trenches on the north side of Lauritsen Road
(see Figure 8-3). The trenches measured 100 feet long by 15 feet wide and
10 feet deep. Solid waste was composed mainly of Group 3-type wastes such as
construction debris, wood, concrete and metal. Some liquid wastes including
TCE, lab chemicals, waste oil containers and partially full pesticide contain-
ers were disposed of at this site. It has been estimated that about 2000 cubic
yards of material had been disposed of over the life of the site.

This site is located just north of the China Lake barrier as seen on Figure 8-1.
However, as mentioned previoualy 2 new ground water recharge zone may cause a
potential for contaminants entering the shallow aquifer to migrate either north
toward the G-l seep, or south to the major well fielda. Time of travel would be
less than 100 years.

8.35 S5ITE 35, SNORT TRACK ACCIDENT. The SNORT Track Accident is a site where
an incident involving the accidental release of Beryllium occurred. The site is
located along the SNORT Track 3000 feet from the breach end (see Figure 2-3 in
Chapter 2)., This site is estimated to be 10 foot wide by 10 foot loug. The
accident occurred in 1961. The accident cccurred when approximately 4 pounds of
Beryllium used as & propellant for a 155 mm projectile was released when the
projectile detonated accidently in the gun. The dust residue and associated
contaminated materials were cleaned up and buried at the site.
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The depth to water at this site is about 100 feet below land-.surface. Beryllium
does not migrate readily through the soil as described in Sectiom 4.5. With the
small amount of residue material buried, migration of contaminants from this
site to a receptor is not likely.

8.36 SITE 36, SNORT STORAGE SHEDS. The SNORT storage sheds are located 1700
feet directly southwast of the SNORT Track breach. Approximately 10 small
buildings oceupy this aite. They include Buildings 25021, 25009, 25028, 25008,
20100 and 30976 (see Figure 2-3 in Chapter 2). The buildings cover an area
which is approximately 500 feet by 500 feet. The SNORT Storage Sheds received
various hazardous wastes from 1956 to 1962, It was reported to the IAS team
that during this period e number of liquid hazardous materials were spilled onto
the ground. The materials included red fuming nitric acid, unsymmetrical
dimethyl hydrazene, furfal alcohol, and analine. Throughout the period of oper-
ations (6 years), it is estimated that approximately 300 gallons of the hazard-
ous wastes were spilled. It is expected that 70 percent of these chemicals
volatized on the s0il surface. The resulting amount of material that was
absorbed into the soil was small. The depth to ground water is about 100-
200 feet (Kunkel and Chase, 1969) and therafore the potential for contaminants
to migrate from this site to the ground water is low.

8.37 SITE 37, GOLF COURSE LANDFILL. The Golf Course Landfill site is located
3700 feet esst along Bladed Access Road from its intersection with Graded Access
Roads, and then 600 feet south of Bladad Acceas Road. Location of this site is
shown in Figure 2-3 in Chapter 2. The Golf Course Landfill was copen from 1945
to 1964, This landfill received its wastes from the general NAVWPNCEN c¢ommu-
nity. Wastes received at the site consizted of wood, concrete, plastics, paper,
tree trimmings, and similar general refuse. It is estimated that approximately
1200 cubic yards of these wastes were disposed of at this site over its 19 years
of operation. The material disposed of at this site is inert and therefore no
contamination problems exist.

8.38 SITE 38, CACTUS FLAT DISPOSAL TRENCHES. The Cactus Flat disposal trenches
are located 30 miles northeast of the NAVWPNCEN Administrative area (see Figure
2-1 in Chapter 2). Special test programs conducted in this small remote area
resulted in wastes being gensrated at the area and disposed of in two trenches
at the site. The trenches were approximately 50 feet lomg by 30 feet wide and
10 feet deep and each trench was separated by a distance of 1/2 mile.

The Cactus Flat Disposal Trenches became operational in the late 60s, and use of
the trenches was discontinued in 1979 when they were closed and filled. The
type of wastes disposed of at the site consisted of wood, cans, concrete, rubber
tires, and metal casings. It is estimated that approximately 1000 cubic yards
of wastes were disposed of over the approximately 10 years that the site was
operational. The material disposed of at this site was inert and therefore no
contamination problems exist.

8.39 SITE 39, CGEH-1 GEOTHERMAL WASTE. In the mid 1970s, geothermal drilling
muds and liquid (oily) wastes were disposed of in a open pit adjacent to geo-
thermal drilling operations. The site was located in the northern section of
NAVWPNCEN (see Figure 2-1). Volume of wastes could not be determined. The site
was closed in 1979 in accordance with Regional Water Quality Control Board
guidelines. Ground water was not encountered while drilling geothermal wells to
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3000 feet. Due to the depth of ground water and the procedures used for c¢lo-
sure, the migration potential of geothermal waste contaminants is very low.

8.40 SITE 40, RANDSBURG WASH #1. TFrom the mid 1950s to the mid 1970s solid
waste materials from Randsburg Wash operations were buried in three slit
trenches. This site is located about 1 mile north of the administration area
near the Canon benchmark (see Figure 2-4 in Chapter 2). Each trench was about
12 feet wide by 70 feet long and 10 feet deep, From the mid 1950s to the mid
1970s. Wastes deposited include primarily ordnance type waste such as shell
casings and fuzing. In addition, lumber, rope and scrap metal is still visible
in one trench. There is no evidence that liquid or hazardous wastes were depos~
ited in these trenches. The material disposed of at this site is inert and,
therefore, no contamination problems exist,

8.41 SITE 41, RANDSBURG WASH #2. Two large disposal pits about 0.75 miles
northeast of the administration area were the main disposal sites at Randsburg
Wash from the early 1950s until their use was discontinued in 1980 (see Figure
2-4 in Chapter 4). The pits were about 75 feet by 100 feet by 20 feet deep.
The waste received included general refuse from the area such as wood, construc~
tion materials, paint cans, glass and plastics, Due to the electronic research
at Randsburg Wash a significant amount of waste (3 cubic yards week, 1080 cubic
yards/30 years) from the electrical shops, such as wire, transistors, and small
capacitors, were deposited in the disposal pits. Also, the machine and mechan-
ical shops reportedly disposed of some waste cleaners, solvents, and oils such
as TURCO, kerosene, acetone, and used motor cil. The quantities have been esti-
mated to be 2000-3000 gallons of waste oil and a similar quantity of solvents
during the life of the disposal pits. In the 1950s and early 1960s the waste
pile was burned regularly so that much of these wastes were volatalized.

There are two water wells used for the potable supply at the Randsburg Adminia-
tration area which are located about 1-1.5 wiles southeast of Site 41. However,
the depth to water is 200-250 feet. The transmissivity is only 1000 gallons per
day per foot which indicates a migration movement 200 times slower than the
China Lake complex. The regular burning of the waste and low transmissivity
makes it unlikely that contamination will reach the ground water. In addition,
the groundwater movement is suspected to be towards the northwest away from the
water well receptors,

8.42 SITE 42, RANDSBURG WASH #3. A past disposal site for fuel drums is
located about 20 miles east of the administration area, just north of Randsburg
Road at the Fath benchmark (see Figure 2-4 in Chapter 2). This disposal site
consists of a pit about 30 feet by 30 feet by 4 feet deep which was utilized for
the ome time disposal of about thirty 55-gallon drums of fuel (type unknown).
The fuel was burned in the drums so that only the empty drums remaia. Some are
partially buried. There is alsoc an abandoned amphibious vehicle at the site.
The burning took place in the mid~]970s and the site has not been used for any
other subsequent disposal. There is no visible evidence of spilled fuel on the
ground. Therefore ne contamination of this site is documented.
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APPENDIX A
GOVERNMENT AGENCIES CONTACTED FOR THE INITIAL ASSESSMENT STUDY
AT NAVWPNCEN CHINA LAKE

Naval Energy and Envirommental Support Activity (NAVENENVSA), Port Hueneme,
California

NAVFACENGCOM Command Historian, Naval Construction Battalionm Center, Port
Hueneme, Califormia

Naval Facilities Engineering Comumand (NAVFACENGCOM) Headquarters, Alexan-
dria, Virginia

Naval Facilities Engineering Command, Western Division, San Brumo, Califor-
nia: Planning Branch, Geotechnical Branch, Facilities Planning Department,
Real Estate Branch, and Natural Resources Management Branch.

Ordnance Envirommental Support Office, Naval Ordnance Station, Indian Head,
Maryland

Department of Defense Explosivé Safety Board, Alexandria, Virginia

Navy Historical Center, Operations Archives, Navy Yard, Washington, D.C.
Naval Library, Navy Yard, Washington, D.C.

National Archives: Navy and Old Army Branch, Still Pictures Branch, and

Cartographic Branch, Washington, D.C.; Federal Records Center and Suitland,
Maryland and Laguna Niguel, California
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